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weight j master locknuts — a voi-shan idea in action 



film lubricants. 

temperature: Range : —320 to 3200 degrees Fahrenheit. 

,4s in bolts and other fastening devices, Voi-Shan supplies 
weight/masters to satisfy needs ranging from electronic 
components to sophisticated structural outer space applications. 
For further details on the above, or any special requirements, 
write for Voi-Shan's comprehensive weight/master catalog on 
your letterhead. 


VOI-SHAN MANUFACTURING COMPANY 

A DIVISION OF VOI-SHAN INDUSTRIES, INC. 
8463 Higuera Street • Culver City, California 



Just p-e-e-l the laminations— it’s that easy to get accu- 
rate assemblies with laminum . . . even as close as a thou- 
sandth. No machining. No grinding. No counting. No 
stacking. No miking. And no need for stand-by equipment. 

laminum is versatile, too. You have a choice of brass, 
mild steel, stainless or aluminum ... of .002" or .003" 
laminations ... of plastic bond or metallic bond. 

Whatever your choice, we’ll custom-stamp laminum 
to your own rigid specifications . . . any size, any shape, 
and quantity ... to look and act like solid metal ... to 
help you produce more and better assemblies ... in less 
time . . . and at less cost. 

That’s what makes laminum so practical. So popular. 
So easy to use. Revised shim design folder No. 4 gives 
complete up-to-the-minute engineering data. Send for 
your copy today. 

THE LAMINATED SHIM COMPANY, INC. 

Home Office and Plant 
5105 Union St., Glenbrook, Conn. 

• 

West Coast Sales and Service 
600 Sixteenth St., Oakland 12, Calif. 


Right to a 
thousandth 
when you 
adjust with 



PROGRESS IN MICROWAVES 


NEW TRAVELING WAVE 
TUBES 


NEW X-BAND TUBES 
IMPROVE MICROWAVE 
RECEIVER PERFORMANCE 


for Radar / Communications, ECM, 
Radiometry, Radio Astronomy Systems 


The latest advances in G.E.’s con- 
tinuing program for providing com- 
plete microwave coverage in a wide 
variety of tubes from L to K band 
are the traveling-wave tubes and 
voltage-tunable magnetron shown 
on the right. 

OUTSTANDING LOW-NOISE, HIGH- 
GAIN PERFORMANCE 

TWT types Z-3103 and Z-5259 
are particularly suited for use in X- 
band receiver systems as broad-band 
amplifiers. The low-noise character- 
istics, ranging from 7 to 10 db max., 
coupled with a uniform high mini- 
mum gain of 25 db, make possible 
new levels of performance in detec- 
tion and amplification of weak 
signals. 

The low saturation power of both 
tubes protects mixers and other 
components from overload damage. 
Permanent magnet focusing elimi- 
nates need for additional power sup- 
ply equipment in the circuit, in- 
cluding weighty, space-consuming 
solenoids. 

Because of their inherent broad- 
band operation, the tubes require 
no tuning over their respective 
ranges, thereby permitting a signifi- 
cant degree of flexibility in fre- 
quency selection. 

Compact and rugged, these metal- 
ceramic tubes are completely pack- 
aged with r-f and d-c connectors. 
The tubes illustrated withstand 


stringent specifications for shock 
(50 G’s) and vibration (15 G’s) in 
critical military applications. 

VTM'S PROVIDE LINEAR TUNING 

Newest addition to a growing 
line of G-E Voltage-tunable Mag- 
netrons is the Z-5429. This tube’s 
broad-band frequency range suits 
its use as a local oscillator in radar 
receiver circuits. A complete r-f 
power package, the tube gives a 
minimum of one milliwatt of linearly 
voltage-tuned power over the entire 
X-band range, without mechanical 
adjustment. 



TO ORDER, or to obtain more infor- 
mation, contact your nearest Power 
Tube sales office (telephone num- 
bers listed below). hkm-ssxs-mhi-h 


POWER TUBE DEPARTMENT 


GENERAL 



ELECTRIC 


TELEPHONE TODAY— Syracuse, Ol 2-5(02 . . . Clifton, N GR 3-6387 
. . . Washington, D.C., CX 3-3600 . . . Chicago, SP 7-1600 . . . Dayton, 
BA 3-7151 ... Los Angelos, GR 9-7765. 



Z-5259 8.0-12.0 Kmc, 5 mw Output, 10 
db Max. Noise Figure 


NEW VOLTAGE TUNABLE 
MAGNETRON 



G-E POWER TUBE 
DEPARTMENT PRODUCTS 
ALSO INCLUDE: 


• Ignitrons 

• Hydrogen Thyrolrons 



• High-power waveguide filters 

# Klystrons 


AVIATION CALENDAR 


May 15-16-Rcgi 


and Technical Session, 
Protection Assn., Hiltoi 
Detroit, Mich. 

May 15-17-National Symposiui 


,_ r Micro- 

,/ave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C. 

May 15-18— 20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 17-18-National Aerospace Standards 
Committee Meeting, Aerospace Industries 
Assn., Park Sheraton Hotel, N.Y.C. 

May 22-2-1-National Telemetering Confer- 
ence. Sheraton-Towcrs Hotel, Chicago, 111. 

May 22-24— Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago. 

May 23-25— Quarterly Conference, Society 
of Automotive Engineers’ Military Ground 
" ' Equipr ‘ '' — 


ental II 


n Hotel 

For r — ~ 

is Branch-Office 
arch, Washington. D. C. 
y League Convention and 
Air-acapowcr Symposium, Washington. 
Mav 26-27— First National Conference on 
the Peaceful Uses of Space, Tulsa. Okla. 
Sponsors: NASA; Tulsa Chamber 


of 


May 26-Junc 4— 2-ftli French International 
Air Show, Le Bourget, Paris, France, 
day 27-30— 13th Annual Wright Memorial 
Glider Meet, Soaring Society of Dayton. 
(Continued on page 6) 
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In avionics, the more space and weight you can save in the control package, 
the more you can pack in the pay load. Ergo, the Miniature Agastat 
time/delay/relay. 

Weighs only 15-oz. Less than 2-in. square. Just short of 5-in. tall. Meets 
the environmental specs of MIL-E-5272 A. Adjustable for time delays from 
0.03 to 120 seconds. Operation is electro-pneumatic— recycling, virtually 
instantaneous. 

Over the years, Agastats have built an enviable record for reliability and 
accuracy in many critical applications. These new products of Agastat re- 
search are no exception, and they will perform under extreme environmental 
conditions to the most exacting standards. 

We’ll be glad to send you complete specs. Just write Dept. Ml-15. 



ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION • ELIZABETH, NEW JERSEY 


IN CANADA: ESNA CANADA LTD., 12 GOWER ST., TORONTO 16, 
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Missile manufacturers demand light, accurate, reliable 
gyro temperature controls— delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90% while increasing accuracy and reliabil- 
ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and 
detailed facts on specific applications, phone or write: 


MAGNETIC CONTROLS COMPANY 




4411 CAMBRIDGE STREET • MINNEAPOLIS 26, MINN. • WE. 9-4691 
Hear Control Systems • Static Inverters • Voltage Monitoring Systems 


( Continued from page 5) 

Dayton, Ohio. 

May 31-Jullc 2— University of Michigan's 
Seventh Annual Radar Symposium. Ann 
Arbor, Mich. 

June 2-3— 12th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc., Reading, Pa. 

June 6-8— International Instrument-Automa- 
tion Conference & Exhibit. Instrument 
Society of America, Royal York Hotel. 
Toronto, Canada. 

June 13-15 — National Joint Meeting, In- 
stitute of the Aerospace Sciences and 
American Rocket Society. Ambassador 
Hotel, Los Angeles. Calif. 

June 13-15— 37tli Meeting. Aviation Dis- 
tributors and Manufacturers Assn.. Den- 
nis Hotel, Atlantic City, N. J. 

June 14-15— Fifth Annual Conference. Prod- 
uct Engineering and Production, Institute 
of Radio Engineers, Sheraton Hotel, 
Philadelphia. Pa. 

June 19-21-Space Flight and Re-entry 
Trajectories Symposium. International 
Astronautical Federation's Internationa] 
Academy of Astronautics. Paris. France. 

June 22-23— Eighth Annual Symposium on 
Computers and Data Processing. Denver 
Research Institute. Elkhom Lodge. Estes 
Park. Colo. 

June 26-28— Fifth National Convention on 
Military Electronics. Institute of Radio 
Engineers. Shorcham Hotel. Washington. 

June 26-30— Special Technical Conference. 
American Institute of Electrical Engi- 
neers' Aerospace Transportation Com- 
mittee. Beniamin I ranklin Hotel, Phila- 
delphia. 

June 28-30-Joint Automatic Control Con- 
ference. University of Colorado. Boulder. 

June 28-Julv 1— Annual Meeting. Institute 
of Navigation. Williamsburg Inn. Wil- 
liamsburg. Va. 

July 17-Air Force Contract Aviation Serv- 
ices Symposium, National Aeronautical 
Services Assn.. Hotel Washington. Wash- 
ington, D. C. 

Julv 24-26— Air Traffic Control Facilities 
Symposium. Electronic Maintenance En- 
gineering Assn., Mayflower Hotel. Wash- 
ington, D. C. 

July 25-Aug. 10— International Trade Fair 
and Aviation Exhibition. McCormick 
Place Exposition Center. Chicago. III. 

Aug. 1-3— Fourth Western Regional Meet- 
ing, American Astronautical Society. Sher- 
aton-Palacc Hotel. San Francisco. Calif. 

Aug. 7-9— Guidance and Navigation Confer- 
ence. American Rocket Society. Stanford 
University, Palo Alto. Calif. 

Aug. 22-25— Western Electronic Show and 
Convention, Cow Palace. San Francisco. 

Sept. 4-10-1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Famboroiigh. England. 

Sept. 6-8— National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, University of New 
Mexico. Albuquerque. N. M. 

Sept. 10-12— National Convention. National 
Aeronautic Assn., Westbury. N. Y. 

Oct. 2-7— 12th International Astronautical 
Congress. Washington, D. C. 

Oct. 9-13— American Rocket Society's 16th 
Annual Meeting &• Space Flight Report 
to the Nation, Coliseum, New York, N. Y. 
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Significant and essential— sometimes critical— data must be drawn immediately from the vortex of visual/digital/audio signals 
presented to the display device of a multisensory military information system. Display techniques used in Houston Fearless Corporation's 
IAI system for information acquisition and interpretation present only data relevant to the real-time and anticipatory decisions that a 
trained observer must make instantly. Military and scientific events may then be monitored and controlled with the assurance that 
distracting signals will not be presented to compromise effectiveness of the operation. Inquiries regarding Houston Fearless dis- 
play devices will be given immediate attention. Scientists and engineers wishing to join in this advanced work will receive every 
consideration. Westwood Division £ Houston Fearless Corporation, 11801 West Olympic Boulevard, Los Angeles 64, Calif. 



Kodak infrared: 

up in the stars and down to earth 


Years ago Kodak threw its weight 
on the side of the angels by a Good 
Deed. We went to work for the 
astronomers, a group noted for the 
slimness of their budgets. We made 
them the special photographic 
plates they needed for all the proj- 
ects that seemed pressing to them, 
like measuring the angular momen- 
tum of galaxies located a million 
light-years from the nearest known 
practical problem. This work netted 
us a medal or two but no direct 
operating profit whatever. Which 
was and still is all right. 

Today the boundary between sci- 
ence and technology is confused. A 
protostar evolving from clouds of 
dust a million light-years away and 
an ICBM booster a thousand miles 
from the U. S. border have a certain 
infrared resemblance. And we have 
some astronomers at Ohio State 
University working for us under a 
very businesslike contract. They are 
doing an astronomical job which 
lack of suitable equipment has long 


delayed— preparation of an atlas of 
infrared emitters on the celestial 
sphere to 13.5 microns. We made 
them the missing equipment. We 
need the atlas. We have our reasons. 

An infrared system, however, 
need not take in the whole observ- 
able universe nor even the whole 
earth to interest Kodak. We also 
operate in the infrared at lower al- 
titudes of technical sophistication. 
We even get in on such down-to- 
earth systems as those that go in 
little boxes alongside the railroad 
tracks to watch for hot boxes on 
freight trains. These do not require 
such fancy amplifiers as the drift- 
free homodyne one we built to take 
a signal from our liquid-helium- 
cooled copper-doped germanium 
detector on the 69-inch Perkins Ob- 
servatory telescope. (It can cramp 
down to a .0011 cycle/sec scanning 
bandwidth so that in 20 minutes it 
can distinguish the emission of a 
single star from intergalactic infra- 
red noise.) 


Difficult as it is to find commer- 
cial organizations whose participa- 
tion in infrared science and tech- 
nology is older and broader than 
Kodak's, we are happy to admit 
freely that others do know consider- 
able about the subject. We are even 
happier to sell those organizations 
the basic infrared components— de- 
tectors, infrared transmitting opti- 
cal elements, filters— with which to 
try to beat the pants off us on sys- 
tems work. A random sampling of 
some of this over-the-counter mer- 
chandise, current and prospective, 
is laid out on the opposite page. 

► 

For information and quotations 
on Kodak Ektron Detectors. Kodak 
Irtran Optics, and Kodak Far Infra- 
red Filters, get in touch with Spe- 
cial Products Sales, 



To arrange a discussion on the relationship between your 
needs and the capabilities of the Kodak force in being 
for accomplishment in the fields listed at left, get in touch 
with Government Contracts Department, 


EASTMAN KODAK COMPANY, Apparatus and Optica! Division, Rochester 4, N. Y. 




From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 

Sixty-five Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 990 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 
Hound Dog. 


In fact, we filter all fluids vital to the proper operation of 
aircraft, rockets, automobiles and other machines — be they 
air, fuels, lube oils, or hydraulic fluids. In each case, the 
Purolator filter is designed specifically for the job. 

Do you have an engineering development in mind that 
would benefit by filtration? We’re the world’s largest, most- 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job. If not — we’ll design and 
make a filter that will. Let us know your requirement?. 


Filtration 
for Every Known 
Fluid 


purQi-ator 


RODUCTS, INC. 


BEST SHORT WAVE LENGTH RESPONSE 

SCOTCH® BRAND High Resolution Tapes 
offer superior high frequency results 



In instrumentation Tapes, a good bit may well 
depend on the character of the magnetic coating— 
and the uniformity with which it is applied. At 
short wave lengths, the head responds only to the 
flux nearest it— thus, the thinner the coaling, the 
more it concentrates flux in that narrow region 
next to the gap where the head can use it best. 
"Scotch" brand High Resolution Tapes 457, 458 
and 459 testify to the great skill “Scotch" brand 
experts have in laying down a thin uniform coat- 
ing that results in intimate head-to-tape contact, 
as shown in the diagram. This famous trio of 
tapes reproduces the critical short wave lengths, 
offers the superior response and resolution that 
lets you pack more information to the inch. 

Much of their fine performance at high frequen- 
cies rests with the famed "Scotch" brand high 
potency oxides and their 

ity. At optimum bias set- 
tings, the coating is about 
50% more sensitive to 
short wave lengths than 
ordinary coatings. 

These tapes give you three 
great bases on which to 
build toward miniaturiza- 
tion. No. 458, with a 1.5 
mil polyester base, offers 
standard recording time 
and maximum strength. No. 459, with a 1.0 mil 
polyester base, gives 50% extra recording time. 
No. 457, with a .65 mil base of tensilized poly- 
ester, delivers twice the standard recording time. 
One of the key factors in the consistent perform- 
ance of the “Scotch” brand High Resolution 
Tapes is their uniformity— from reel to reel and 
within the reel. All three tapes offer a uniformity 
in magnetic coating and base that goes far to 
eliminate errors in performance. 

In producing uniform tapes for all applications, 
nothing replaces the years of experience offered 
by the “Scotch" brand research and manufac- 
turing team— the same team responsible for most 
tape advances. So check the entire “Scotch" 
brand line: Heavy Duty Tapes 497, 498 and 499 
outwear ordinary tapes 15 times, even under ad- 
verse operating conditions. High Output Tape 
428 offers top output at low frequencies. Sand- 
wich Tapes 488 and 489 wear 30 times as long 
as ordinary tapes, cut head wear and oxide rub- 
off. And more reels of Standard Tapes 408 and 
403 have been sold than any other kind. 

Your nearby 3M Representative serves as a con- 
venient source of information in all major cities. 
Contact him or write Magnetic Products Div„ 
3M Company, Dept. MCJ-51, St. Paul 6, Minn. 



Scotch brand magnetic tape 





CALL 


LIQUIDOMETER 

for imaginative instrumentation 
—electronic and electromechanical 


Liquidometer's long experience in electronic and electromechanical instrument and control systems, coupled 
with the will and the facilities to pioneer, offers all industry unmatched measurement and control. 

Let's talk about how we can supply imaginative instrumentation to support your full range of 
projects. Our ability in design, development, and production for a variety of applications in 
aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility. 

This revealing new brochure describes Liquidometer's comprehensive capabilities . . . just write. 
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CRYOPUMPING 



The rapid growth of space tech- 
nology has created the need for 
simple, effective laboratory equip- 
ment to simulate the conditions of 
outer space. Cryopumping provides 
the means of attaining a high vacu- 
um at an extremely high pumping 
rate, which is of vital importance in 
environmental testing and experi- 
ments involving any appreciable de- 
gree of outgassing. Helium gas 
refrigeration offers cryopumping at 
a lower initial cost and at substan- 
tially lower operating costs than by 
other means. This method also pro- 
vides for greater safety by elimi- 
nating the handling of hazardous 
liquid hydrogen. 










/ 
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PERFORMANCE — The tu „ e! lhown , he 


The ADL-Collins Helium Refrig- 
erator provides cold gas refrigeration 
for cryopumping at temperatures as 
low as 8° K. The Refrigerator is a 
modification of the ADL-Collins 
Helium Cryostat, for over fourteen 


years the accepted helium liquefier 
in low temperature research labora- 
tories throughout the world. The 
unit uses a closed-cycle, low-pressure 
system which makes complete helium 
re-use possible. 

Long years of dependable service 
are assured by the quality materials 
and painstaking craftsmanship which 


go into every Refrigerator com- 
ponent. 

Other Applications 

The versatile Refrigerator has still 
other applications within the field 
of cryogenic research, such as cooling 
samples in reactors, refrigerating 
hydrogen bubble chambers, and liq- 
uefying helium. 



SEAGOING TURBOCOPTER FOR OVER SEA DUTY. For recovering target 
drones, nose cones and capsules, the Sikorsky S-61 is the one helicopter that 
offers the over-water safety of a true boat hull. The S-61, with twin-turbine relia- 
bility, also provides the speed, extended range, lifting power and maneuverability 
essential for recovery missions. And the S-61 meets all requirements for trans- 
porting personnel and supplies to offshore Texas Towers. All-weather capability 
and an integral navigation system augment its other safety factors. From its 
conception, the S-61 was designed to operate in the environment of the sea. 




IT IS CALLED THE A3J VIGILANTE | It is the airplane that flew to a new world's altitude 
record for aircraft carrying a payload of 2,204 pounds. The Navy's A3J climbed to over 91,450 feet to set this 
record, more than 24,354 feet higher than the previous record set by a Russian jet aircraft. And this versatile 
aircraft has outstanding low-altitude capability, too. It handles easily. Gets in and out... in a hurry. It can carry 
out high or low level attack missions in any weather, day or night. It can operate from carriers or small-space 
airfields. It can fly at very high altitudes faster than the earth turns beneath it. This is truly one of the most 
practical, dependable, business-like airplanes in America’s airborne arsenal today. This is the A3J Vigilante. 

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION ~A 

Columbus, Ohio * 
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RYANAV 


THE FIRST UNIVERSAL DOPPLER 


3-beam RYANAV IV* Doppler Navigator is the first designed to meet the speed and 
operational requirements of every type of aircraft now flying or projected including drones, 
helicopters, VTOL, STOL, and supersonic jets. 

Extremely light, compact, and completely self-contained, the RYANAV IV 
provides accurate, all-weather navigation over land or sea anywhere in 
the world. It automatically and continuously computes and displays 
ground velocity and other vital navigational data without the 
aid of ground stations or wind estimates. Its navigational 
computer provides outputs for direct tie-in with plotting 
boards and other position indicating equipment 
eluding ASW. Modular construction simplifies 
maintenance and system interchangeability. 

The RYANAV IV represents the culmination of 
more than 14 years of concentrated design, 
development, flight testing, and large scale 
production by Ryan in the highly specialized 
field of C-W Doppler techniques. Recog- 
, nized as the world leader in Doppler air 
lavigation, Ryan Electronics is also 
making significant contributions toward 
solving advanced problems in the 
development of missiles and space 
vehicles. Ryan Electronics, A Division 
of Ryan Aeronautical Company, 
San Diego, California. -Tunuu 




OUTSTANDING ADVANTAGES OF RYANAV IV 

■ Compact, fixed antenna ■ Operates 
at "zero" altitude ■ No altitude or attitude 
"holes" ■ High performance over smooth 

V seas ■ High precision at ail altitudes 

V ■ Inherently reliable ■ Automatic Doppler 
acquisition ■ Includes wind memory 

■ Provides precise position outputs ■ Operates 
within the FCC-approved frequency band 


RYAN 

ELECTRONICS 
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House Committee Adds Bombers to Budget 26 

► Armed services group authorizes $337 million extra for B-S2 or 
B-58, fails to increase B-70 program. 

U. S. Plans to Rewrite Export-Import Pacts 38 

► Increased foreign aviation sales effort expected; quality control 
to be stressed in new agreements. 

Yugoslavian Carrier Plans Jet Service by 1963 42 
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E D I TO RIAL 


Mr. McNamara's Misinformation 


It is difficult to make sound decisions on the basis of 
bad information. Therefore, it is not surprising that 
Defense Secretary Robert McNamara has made a monu- 
mentally unsound decision in wiping out the Aircraft 
Nuclear Propulsion program, because it was based on 
inaccurate and obsolete information spiced by a dash 
of deliberate distortion. 

In fairness to Mr. McNamara, it must be noted that 
in his extremely short tenure in the Pentagon it is im- 
possible for him to have developed expertise on all 
aspects of his multi-faceted job. He must, of course, rely 
on the validity of information submitted to him by sub- 
ordinates. It is easily demonstrated that the information 
submitted to him for his decision on the ANP program 
was grossly inaccurate, technically out of date and de- 
liberately distorted. 

Some may question Mr. McNamara’s executive judg- 
ment in making such a momentous decision on such a 
technically and militarily complex subject after such 
brief exposure to it. We think the case of the ANP 
program will provide an interesting yardstick by which 
to measure Mr. McNamara's intellectual integrity and 
his capacity for penetrating the blanket of foggy misinfor- 
mation that inevitably surrounds every newly appointed 
civilian executive in the Pentagon's upper levels. 

If Mr. McNamara fails to penetrate this fog. refuses 
to make the effort to get his facts first hand from the 
responsible technicians, and only conducts a routine 
bureaucratic defense of his hastily reached decisions, it 
will bode ill not only for ANP but for the future defense 
of this country. 

Let us examine for accuracy the public statements of 
Mr. McNamara in which he says he based his decision 
to wipe out the Aircraft Nuclear Propulsion program: 

1. lie says that the Joint Chiefs of Staff have stated 
repeatedly since 1959 that there is no specific military 
requirement for a nuclcar-powcred aircraft. This state- 
ment is true as far as it goes, but it omits the rest of the 
JCS statement which said that eventual military poten- 
tial of this program appeared so promising that it should 
be continued as a development effort aimed at early 
achievement of this capability. This latter point 
does not appear in Mr. McNamara's most recent justi- 
fication of his decision, leaving the clear, if erroneous, 
impression that the Joint Chiefs have washed their hands 
of the ANP program. Actually, there has been a wide 
variety of specific military applications, both Navy and 
Air Force, for a nuclear-powered aircraft. But all of them 
hinged on the successful technical development of a 
complete nuclear-powered Using vehicle, which Mr. 

2. lie saw that neither the Cencral Electric direct 
cycle design nor the Pratt & Whitney indirect cycle 
appears to permit flight at altitudes in excess of 35.000 
ft. or above subsonic speeds. This altitude figure, along 
with the frequently quoted Mach 0.S speed barrier, were 
never meant to be technical limitations on the nuclear 
powerplant. They are simply the performance specifica- 
tions laid down by Herbert York, former Defense di- 


rector of research and engineering, to be met by the 
initial nuclear-powered aircraft. Both GK and P&W 
have actually designed supersonic applications of their 
respective nuclear cycles, and no responsible technician 
in this field would support Mr. McNamara's perform- 
ance limitation figures. He can, if he is so inclined, easily 
trace their correct genealogy. 

3. He says that the GE direct cycle engine would 
exhaust fission products into the atmosphere during take- 
off, landing and normal flight, making it unlikely that the 
aircraft could operate from normal commercial or military 
airfields. The problem of fissionable exhaust products 
from the direct cycle engine can be eliminated both 
through operational procedures (i.e., using conventional 
jet fuel for landing and takeoff) and by technical solu- 
tions already determined feasible (i.e.. treatment of the 
fission products before they exhaust into the atmosphere). 
Even without these methods, however, the fission prod- 
ucts exhausting from the direct cycle engine were calcu- 
lated to be so negligible that more than 50 such aircraft 
could operate from a single field without creating radia- 
tion hazards exceeding the Atomic Energy Commission 
permissible standards. 

4. lie says that the P&W indirect cycle has 15 mi. of 
tubing carrying molten metal at temperatures up to 
2.000F and uses 26.000 welded joints, so that a leak 
would constitute a severe hazard. These figures arc about 
4 yr. old and no longer accurate. But the important 
point is that Mr. McNamara apparently docs not under- 
stand that both USAF and the commercial airlines arc 
operating B-52 and 707 type aircraft safely every day with 
many miles of tubing carrying fuel, oil, hydraulic fluid 
and electricity— a leak in any one of which could be and 
has been hazardous to the aircraft and its occupants. 
Actually, the problem of countering the hazard of leaks 
in the indirect cycle system has been solved technically, 
as Mr. McNamara could easily determine by talking with 
the men who have done it. 

5. He says that the GE-proposed B-52 flying test bed 
rigged with two nuclear-powered direct cycle engines 
could not be flown on nuclear power alone; that it has 
no technical value in the development program, and that 
it is simply a stunt. This will shock every engineer and 
military man who has been even remotely familiar with 
aircraft powerplant development for the past two decades. 
First, the statement is inaccurate because even one of 
the two nuclear-powered engines proposed would sustain 
the B-52 in flight at medium altitude, and both could 
certainly fly it with case. Tin's is hardly the point of a 
flying test bed rig for a new powerplant, as any propul- 
sion engineer can readily testify. 

Mr. McNamara indicates lie completely misses the 
point that, far from being a “stunt,” this flying test bed 
is a vital step in the technical development process of 
any new powerplant and has been a standard technique 
in jet engine development for 20 yr. We suggest he con- 
sult some of the senior Naval aviators and Wcstinghouse 
and McDonnell engineers on the first and last time 
they attempted to mate a new jet engine with a new air- 
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On Aircraft Nuclear Propulsion 


frame without prior flying test bed time on the new 
engine. Like his Pentagon predecessor from Detroit, 
Charles Wilson, who ridiculed the 1952 proposal for a 
B-36 test bed for nuclear powerplants as a "shite-poke," 
Mr. McNamara simply does not understand the tech- 
nique or significance of a flying test bed in new engine 
development cycles. 

6. He says that cancellation of the ANP program does 
not mean discontinuance of research on high perform- 
ance reactors because this work will continue under AEG. 
Actually, the AEC work authorized in this area under 
the Fiscal 1962 budget has no specific orientation toward 
a useful aircraft application. It will operate at a small 
fraction of the previous program level and will mean the 
dissipation beyond any hope of future recovery of the 
several thousand engineers and technicians who, until 
Mr. McNamara’s decision, represented the sole U.S. re- 
source in this vital field. 

A more detailed annotation of Mr. McNamara’s pub- 
lic statements on ANP than is possible in this space 
would produce even more basic errors of fact. But even 
worse than this inaccurate information now being dis- 
pensed as gospel is the basically fallacious concept of the 
Aircraft Nuclear Propulsion program, which Mr. Mc- 
Namara apparently believes, as 1 5 yr. of wasted effort 
producing nothing but a billion dollar drain of tax- 
payers’ money. Even a moderate amount of historical 
study on this subject would destroy this dangerous myth, 
which is a gross libel on the technical capabilities of the 
engineers and technicians who worked in this field. 

The first five of these post-war years were spent in 
feasibility studies under the NEPA and Lexington proj- 
ects. By 1951, both groups of learned gentlemen in- 
volved reached the same conclusion— that nuclear pro- 
pulsion could be successfully used in aircraft and a 
program toward achieving this goal should be organized. 

The technical development of ANP hardware got 
under way in 1952. For the next eight years, it developed 
into a classic case of how political and executive incom- 
petence can frustrate technical progress. Three times in 
this period the entire ANP program was canceled, and 
four times it was completely reoriented and aimed in 
widely divergent directions. With this sort of topside 
management and direction, it would not be surprising 
if little technical progress resulted. 

The fact is, however, that despite this incredible vacil- 
lation, fund chopping and lack of clearly defined tech- 
nical goals, the engineers and scientists working in the 
ANP field made truly remarkable progress— particularly 
in the past two years when the program achieved the 
type of technical momentum that usually heralds even- 
tual success. 

The ANP effort advanced reactor technique far be- 
yond its previous frontiers and produced developments 
that will have wide application in many areas outside 
the aircraft field, such as remote power stations and 
marine reactors. It solved the basic problems of packag- 
ing reactors in small enough units to be employed in 
aircraft, of adequately shielding aircraft crew and equip- 


ment, and of operating the other subsystems required in 
a flying vehicle in the environment of radiation. It 
achieved potential engine life of 1,000 hr. continuous 
operation at full power with endurance of from 5,000 
to 10,000 hr. continuous operation at normal cruising 
power. And it flattened the annoying nuclear power 
variation curve to a mere 6% from the previous standard 
of about 30%. 

In all the eight years of active work on ANP hardware, 
the prospects for successfully developing a militarily 
useful nuclear-powered aircraft were never so technically 
bright as just before the decision was made by Mr. 
McNamara to wash its achievements down the drain. 

Perhaps the basic management mistake was requiring 
development of a vehicle to meet specific military 
requirements before basic engineering and operational 
feasibility of a full scale flying system was achieved. 
As each new technical milestone was reached, additional 
military' requirements were loaded onto the program- 
enough to make it founder from this cause alone. 

Some of the Pentagon experts who kicked the ANP 
program around had a philosophy that would have de- 
manded that the Wright brothers be required to solve 
the problems of supersonic flight before they should be 
allowed to launch their machine at Kitty Hawk. None 
of these people are now publicly visible in the ANP 
debacle, and it is Mr. McNamara who will take the 
credit or blame for this decision in the pages of history. 

It is interesting to note that none of the Pentagon 
technical experts who are undoubtedly the source of 
Mr. McNamara's misinformation were available to testify 
recently before the Joint Congressional Committee on 
Atomic Energy when it tried to probe into the ANP 
cancellation. The underling witness who was finally 
sent from the Pentagon to this hearing convinced his 
congressional listeners only of his incompetence to dis- 
cuss the subject at issue. 

Cancellation of the ANP program will cut far deeper 
than the immediate effects on the three contractors in- 
volved in the two engine programs and the NX-2 air- 
frame development. This decision arbitrarily shuts the 
door on a basic new source of power for aerial vehicles 
of many types, including some completely unforeseen 
now. and it falsely proclaims to the world that we have 
failed technically in another field where the Soviet Union 
is certain to publicly demonstrate its success soon. 

But the most tragic aspect of the ANP cancellation is 
the amount of basically inaccurate and erroneous data 
on which it was based and the demonstration that there 
is apparently no opportunity for technical facts to be 
pumped into the government’s highest decision-making 

The epitaph now being carved on the tombstone of 
the ANP program may well be the same as that engraved 
on our tombstone as a nation if we fail to develop a 
better system of technical management in our govern- 
ment that will permit the full potential of our technical 
and industrial resources to be marshalled to meet the 
challenge of our times. —Robert Hotz 
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OGO —new advance in Space Technology Leadership 

The National Aeronautics and Space Administration selected Space Technology Laboratories, Inc. to design and construct three 
Orbiting Geophysical Observatories for scientific experiments to be conducted under direction of the Goddard Space Flight Center. 
These, the free world's first production-line, multi-purpose satellites will bring new scope and economy to America's investigations 
of the near earth and cislunar space environment. Each spacecraft in the OGO series will be capable of carrying up to 50 selected 
scientific experiments in a single flight. This versatility will permit newly-conceived experiments to be flown earlier than had been 
previously possible. Savings will result from NASA's application of standardized model structure, basic power supply, attitude 
control, telemetry, and command systems to all OGO series spacecraft. Selection of STL to carry out the OGO program is new 
evidence of Space Technology Leadership, and exemplifies the continuing growth and diversification of STL. Planned STL expansion 
creates exceptional opportunity for the outstanding engineer and scientist, both in Southern California and in Central Florida. 
Resumes and inquiries directed to Dr. R. C. Potter, Manager of Professional Placement and Development, at either location, will 
receive careful attention. 

SPACE TECHNOLOGY LABORATORIES, INC. p.o. box ssoosa, los angeles as. California 


WHO'S WHERE 


In the Front Office 


Burt F. Raynes, a director. Rohr Aircraft 
Corp.. Chula Vista, Calif. Mr. Raynes is 
Rohr's senior vice president. 

Frederick F.. Hines, formerly Douglas Air- 

of Electronic Engineering Co. of California. 
Santa Ana. Calif. 

Keith T. Middleton, president, the 
Fafnir Bearing Co.. New Britain, Conn., 
succeeding Clarence G. Rosensweig, now 
vice chairman of the board. 

Dr. Alden H. Ryan, president of the 
newly established Electromagnetic Tech- 
nology Corp.. Palo Alto. Calif. Also: Dr. 
William A. Edson, vice president and direc- 
tor of research; Fred W. Morris, Jr., cx- 


Frederick J. Scufert. president, U. S. 
Science Corp., Los Angeles, Calif., succeed- 
ing L. D. Rexroat, resigned. 

John H. Humphrey, executive vice presi- 
dent. Dashew Business Machines, Inc.. Los 
Angeles. Calif. 

Richard B. Lcng, executive vice-president. 
Quantatron, Inc., Santa Monica. Calif. 

Kearfott Division of Ccncral Precision, 
Inc.. Little Falls, N. J.. has announced the 
following appointments: Robert F. Ward, 
group vice president-precision components 
operations: Joseph B. Hermann, group vice 
president-avionics group; Thomas J. Thomas, 
vice president-computer and controls and 
power equipment. 

Dr. Nicholas A. Bcgovich, vice president, 
Hughes Aircraft Co.. Culver City. Calif. Dr. 
Bcgovich continues as assistant manager- 
ground systems group and director-product 
line operations at Hnghes-Fullerton. 

Hazcltinc Corp!. Little Neck^N: Y. Mr! 
Beam continues as executive vice president 
and operating head of Hazcltine Electronics 
Division. 


Ervin J. Ostcrhus. executive vice presi- 
dent. and Walter J. Hood, vice president- 
engineering. Designers for Industry. Inc,, 
Cleveland. Ohio. 

The Bcndix Corp., Detroit, Mich., has 
elected Dr. R. D. O'Neal, vice president 

J. M. Bridgman, vice president and gen- 
eral manager. Litton Systems (Canada) Ltd.. 
Rexdalc, Canada. 

Jerome D. Kennedy, executive vice presi- 
dent and general manager. Applied Dy- 
namics, Inc., Ann Arbor. Mich. 

Rollin M. Russell, executive vice presi- 

Inc., Los Angeles. Calif. 

Myron Newbcrgcr, executive vice presi- 
dent, Avnet Corp.. Los Angeles, Calif., a 
subsidiary of Avnet Electronics Corp. Also: 
Daniel j. D'Addario, general manager of 
Avnet Electronics’ East Coast operations. 
Wcstbury, N. Y. 

Walter C. Scott, head-Spacc Power 
Technology Projects, Office of Space Flight 
Programs. National Aeronautics and Space 
Administration. Washington, D. C. 
(Continued on page 127) 


INDUSTRY OBSERVER 

► Joint proposal is being submitted by Space Technology Laboratories, 
Hughes Aircraft Corp. and Grumman Aircraft Engineering Corp. in the 
Project Prospector mobile lunar vehicle competition conducted by NASA’s 
Jet Propulsion Laboratory. STL would have over-all design and integration 
responsibility, Hughes would design the spacecraft and Grumman would 
design the mobile vehicle for use on the moon's surface. 

► Navy probably will initiate a design competition for a new generation of 
anti-submarine warfare aircraft early next year. A number of aircraft con- 
figurations, including seaplanes, will be evaluated, and provision for integra- 
tion of ASW equipment will be emphasized. 

► Research and development is being pushed on maneuverable re-entry 
vehicles carrying warheads for intercontinental ballistic missile application. 
They would add to the diversion aspects introduced in warhead terminal 
flight phase by decoys and electronic countermeasures. 

► Army has successfully fired a high-altitude target missile called Upstart 
from White Sands Missile Range. Built by Aeronca, the vehicle is designed 
for vertical firing and parachute recovery (AW June 20, 1960, p. 295). 

► Nary is interested in a television-guided air-to-surfacc missile but isn’t 
enthusiastic about Martin Orlando Division's White Lance TV missile, 
derived from Bullpup, because it must be followed relatively close to the 
target by the launching aircraft. Navy wants a missile that could be launched 
at a good distance, then directed to the target by the pilot with a visual 
cockpit display as the aircraft made its escape. 

► NASA’s Goddard Space Plight Center is planning a series of sounding 
rocket firings under Project Skylark to Survey the southern sky. Four pay- 
loads currently are planned for these experiments. 

► General Dynamics' Electric Boat Division lias been selected to study 
feasibility of designing and building submarine electronics equipment as a 
single integrated svstem instead of the present patchwork of systems and 
components. Raytheon is major subcontractor to General Dynamics in the 
Navy Bureau of Ships program. 

► Precision infrared spotter under study at Naval Ordnance Laboratory is 
planned for automatic acquisition and tracking of targets at altitudes up to 
75,000 ft. Similar precision infrared system is under USAF development. 

► Lockheed Agena B stage is undergoing static and other test phases in 
preparation for the launching of National Aeronautics and Space Adminis- 
tration's first Ranger test flight, to be launched with an Atlas-Agena in July. 

► Soviet scientists have shown interest in the idea of using the plasma sur- 
rounding a re-entering spacecraft to help decelerate it, a concept also being 
explored in the U. S. Meteors composed of electrically conductive matter 
experience a sharp deceleration greatly exceeding that explainable in terms 
of known aerodynamic drag formulas, but if flic meteors arc rotating their 
speed may remain constant or accelerate since the plasma encounters less 
pressure, according to Prof. G. I. Pokrovsky. 

► Contractors for the tri-service VTOL transport and Army’s light observa- 
tion helicopter (LOH) program are expected to be chosen next week. Lock- 
heed is seriously considering going ahead with development of a civil 
four-place light helicopter based on its LOH entry whether it wins the 

► Project Apollo, three-man spacecraft, now is divided into two phases— 
Apollo A, an earth-orbiting vehicle, and Apollo B, designed for lunar orbit. 

► Boeing 707 prototype is being modified by adding a fifth engine position, 
including intake, at the rear of the fuselage to simulate the center engine in 
the 727 layout. 
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SILICOLOGY 


Studies m Sf/fcones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


New Silicone Rubbi 
Can Be Molded to 

Looking for durable rubber compounds 
that offer precision molding, reliability. , 
and flexibility over a wide temperature 
range— where other materials have failed? 

Here is one example of how silicone 
rubber compounds came into existence 
to fill these requirements, through coop- 
eration between Silicones Division engi- 
neers and their customers. 

Sierra Engineering Company, Sierra 
Madre, Calif., had a new emergency 
oxygen mask under development for pas- 
sengers on today’s high-altitude, high- 
speed jet airliners. They needed a rubber 
material with these properties: 

1. Resiliency to spring bock to shape 
after folded storage. 


2. Softness to conform to facial contours. 

3. Extremely low oxygen permeability. 

4. Good color dispersion. 



COOPERATIVE ENGINEERING 

The Union Carbide Silicones Man brought 
these and other requirements back to 
his team of associates in R&D. 

Prior to this, the combined technical 
and research facilities of Union Carbide 
Corporation, with tremendous resources 
of chemical experience and knowledge. 


;r Compounds Now 
Closest Tolerances 

had already achieved a long list of "firsts” 
in silicone rubber, including: 

A controlled reactivity, vinyl-contain- 
ing silicone rubber. A non-volatile catalyst 
system for one-step curing of thick sec- 
tions. Electrically conductive silicone 
rubber. A rubber for electrical tapes, 
hot-air ducting, and other wrapped con- 
structions. A compound to meet Naval 
cable specifications for atomic sub- 
marines. And the first and only silicone 
rubber compound qualified for automo- 



mercial silicone compound for high- 
altitude emergency oxygen masks. 


MEETING BASIC 
PRODUCTION PROBLEMS 

For Sierra’s oxygen masks, the principal 
properties needed had all been met 
before, but not in a single silicone rubber 
compound. Working closely with Sierra, 
engineers of the Silicones Division suc- 
ceeded in formulating a compound that 
matched the needs and answered all 
basic production problems as well. 

The new compound permits molding 
to extremely close tolerances. Its purity 
means freedom from smoke and fume 
problems during post-cure. It more than 
meets Sierra's strict quality controls, in- 
cluding complete performance test rec- 
ords on every mask produced. And the 
same compound is now also being used 
for Sierra’s oxygen masks designed for 
military jet pilots and the crews of com- 
mercial planes. 

MAIL COUPON FOR DATA 

If your designing calls for rubber with 
advantages such as low temperature 
flexibility, thermal and oxidation stabil- 
ity at very high temperatures, low com- 
pression set, weather, ozone, oil resistance, 
electrical resistance or conductivity, your 
Silicones Man has them at his finger tips. 
The coupon below will bring your prob- 
lems to his immediate attention. 




Rover Backup 


Grilling CIA 


KLM Route Attacked 


Washington Roundup 

Possibility of a backup program for the Rover nuclear rocket has been raised as 
Congress and the executive branch of government cist around for ways to accelerate 
the development of space propulsion systems. 

House Science and Astronautics Committee, which held five days of public hear- 
ings on the Rover program only two months ago, will reopen the whole subject of 
nuclear power for space vehicles at new hearings expected to be held within two months. 

Both industry and government witnesses will be called. At least eight firms— those 
which bid on Nerva, the first Rover flight engine (AW Apr. 10, p. 3 3) — are expected 
to testify. The Nerva contract is due to be awarded next month. 

Several companies will argue for a backup program, using different approaches, on 
the grounds that National Aeronautics and Space Administration should not limit such 
a potentially important propulsion system to one project. 

Committee Chairman Overton Brooks told Aviation Week he does not advocate 
a backup program at this time because his first concern is to get sufficient money for 
Rover. Ilis committee last week added S23.5 million for Rover to NASA's budget 
authorization (see p. 27). Suggestion for another nuclear rocket project is being con- 
sidered at high levels in the executive branch as part of the current review of the 
space program. 

John J. McCloy, President Kennedy’s disarmament adviser, is ready to present 
recommendations to the President this week on legislation to establish an arms control 
organization within the government. Meanwhile, the Administration still is working 
against a July 31 deadline in drafting its proposals. This is the date agreed on by the 
U. S. and the USSR for the resumption of disarmament negotiations. In its studies. 
McCloy’s office is including proposals for unilateral actions that the U. S. might take 
on control of arms. 


Central Intelligence Agency's activities are in for at least two reviews ordered by 
the White House and possibly for further congressional scrutiny as a result of its par- 
ticipation in the abortive Cuban "invasion” and accusations that it encouraged the 
short-lived revolt of French generals against President Charles de Gaulle. 

Dr. James R. Killian, Jr., chairman of Massachusetts Institute of Technology and 
the man whom former President Eisenhower chose as the first presidential science 
adviser shortly after Sputnik I was launched, has been asked by President Kennedy 
to head a reconstituted board of consultants on foreign intelligence activities. Its duties 
arc continuing and arc separate from the more limited study of para-militarv operations 
headed by Army Gen. Maxwell Taylor (AW May 1, p. 28). 

Others on the board arc Gen. Taylor, retired USAF Lt. Gen. James H. Doolittle, 
chairman of Space Technology Laboratories; Dr. William O. Baker, vice president for 
research at Bell Telephone Labs; former Under Secretary of State Robert D. Murphy, 
now president of Corning Glass International, and Dr. William L. Langer, Harvard 
history professor. The board is to report periodically on CIA and other intelligence 
agencies. 

Senate Democratic Whip Hubert Humphrey says Congress probably will have to 
oversee CIA’s activities through a |oint watchdog committee unless the Administration 
makes some changes. There is strong congressional sentiment for getting CIA out of 
the "black” intelligence, or operating fields. 


Congressional silence on President Kennedy's decision to give KLM, the Dutch 
airline, a route to Los Angeles, was broken by an unusually strong attack from the 
President’s close friend, Sen. George Smathers. The Florida Democrat denounced 
State Department’s handling of bilateral air agreements with foreign nations and was 
particularly critical of the methods used by The Netherlands-visits by the Dutch 
ambassador with State Department officials and personal talks between the Dutch for- 
eign minister and the President. 

Sen. Smathers warned that approval of the KLM route seems to indicate that the 
U. S. will yield to "any high pressure campaign” for the awarding of routes and that 
other foreign governments may adopt the same approach if the KLM decision stands. 

Proposed tax on jet fuels appears to have a better chance of passage this year than 
at any time in the past. As airlines use more jet fuel and less regular aviation gas, which 
is taxed, the tax base decreases and discrimination against those who use regular gas 
becomes more apparent. 

Richard S. Morse is resigning as Army assistant secretary for research and develop- 
ment. Successor had not been finally decided upon late last week. —Washington Staff 
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House Committee Adds Bombers to Budget 


Armed services group authorizes $337 million extra 
for B-52 or B-58, fails to increase B-70 program. 

By Katherine Johnsen 

Washington— House Armed Services Committee voted unanimously last 
week to authorize an extra §337 million to continue production of current 
strategic bombers, but the group refused to heed Air Force pleas for more 
money to develop the B-70 as the next strategic manned weapon system. 

The House committee, headed by Rep. Carl Vinson (D--Ga.), authorized 
Fiscal 1962 funds to continue production of the Boeing B-52 or Convair 


B-58 or both. The choice was left to t 
was included for these bombers in the 

The Administration's decision to cut 
the B-70 back to an aircraft flight test 
program was accepted by the commit- 
tee. The controversial program now 
moves to the House floor and to the 
Senate, where the Air Force has been 
campaigning for restoration of the B-70 
as a full weapon system development 
effort. 

The bomber change was the major 
action taken by the group in approving 
legislation authorizing SI 2.4 billion for 
procurement of aircraft, missiles and 
ships by the three military sendees in 
Fiscal 1962. This is S395 million more 
than proposed by the Kennedy Admin- 
istration and SI. 8 billion more than 
proposed by the Eisenhower Adminis- 
tration. 

The allocations for aircraft are: Air 
Force. $3.7 billion; Navy and Marine 
Corps, SI .6 billion; Army. S211 mil- 
lion. 

For missiles, the allocations are: Air 
Force. S2.8 billion; Navy, 5607 million; 
Marine Corps. S27 million; Armv. S551 
million. 

The funds in the authorization 
measure have to be implemented by 
appropriations, which are under the 
jurisdiction of the House and Senate 
Appropriations Committees. However, 
funds now cannot be appropriated for 
aircraft and missile procurement unless, 
they have first been authorized by the 
Armed Sendees committees. 

In addition to the funds for strategic 
bombers, the House committee voted 
these increases in the Administration 
budget (AW Apr. 3 p. 26): 

• Turbofan engines. S21.2 million. 
This will provide for turbofan, instead 
of turbojet, engines in 1 5 of the 30 
Boeing C-135 cargo aircraft for Mili- 
tary Air Transport Service that are 
funded with SI 17 million in the Ad- 
ministration budget. 

• Special mission aircraft. $25 million. 
This will purchase three long-range jet 
passenger transports, such as the Boeing 
VC-137A. Douglas DC-8 or Convair 
990, for executive use. Comments by 
Soviet Premier Nikita Khrushchev on 


he Air Force. No production money 
Administration’s budget. 


the ability of Russian officials to make 
international flights nonstop have 
reached and annoyed members of Con- 
gress. 

• Guided missile frigates. S10 million. 
This will replace three conventional 
ships in the Administration program 
with two nuclear-powered types, reduc- 
ing the total from seven to six ships. 

The Vinson committee endorsed the 
Administration on the two programs 
that have provoked the most contro- 
versy in the Senate— the B-70 bomber 
program and the Army’s Nike-Zeus 
anti-missile missile program. There was 
no support in the committee for addi- 
tional funds to move Nike-Zeus into 
the production phase, and small sup- 
port for increased B-70 funds. The Ken- 
nedy Administration reduced the 5358- 
million proposed bv the Eisenhower 
Administration to S220 million. 

"This cut in the B-70 program caused 
the committee some concern at first, 
but we found that the Kennedy pro- 
gram will permit an orderly develop- 
ment of the B-70, and will provide an 


Project Phoenix Study 

Initial report on Project Phoenix low- 
cost launch system Phase II study by Air 
Force’s Space Systems Division. Aero- 
space Corp., and Rand Corp., was sub- 
mitted May 1 to Air Force's Systems 
Command, after which it will be con- 
sidered by USAF HQ and Dept, of 
Defense. Project is expected to be 

program may require about S3 billion. 

program probably will be made in less 
than three months. 

Likelihood is that one of the vehicles 
expected to be used most in tile low- 

and a liquid hydrogen/liquid oxygen 

second stage developing 200.000 lb. 
thrust (AW, Mar. 27. p. 50). 


opportunity to find out a great many 
things about the B-70 which must be 
known before the final decision on its 
complete development can be made." 
Rep. Vinson explained. 

Senate Armed Services Committee, 
headed by Sen. Richard Russell (D.- 
Ga.), is scheduled to vote on legisla- 
tion authorizing missile and aircraft 
procurement this week. The measure 
approved last week by the House 
Armed Services Committee will be 
brought to the House floor for action 
May 15 or 16. Rep. Vinson estimated. 

The House committee arrived at the 
S337-mi!lion figure for strategic bomb- 
ers by adding the cost of 1 5 B-52s and 
16 B-58s. or about a third of a wing 
of each aircraft. The group considered 
this the most impartial manner in 
which to get a figure to include in leg- 
islation. Rep. Vinson emphasized that 
it is no indication that the committee 
favors this 50-50 mix. 

“We simply want bombers— the Air 
Force can decide what kind.” he said. 
“Particularly, we do not want to put 
all our cgp in one basket until missiles 

Neither the fiusenhower nor the Ken- 
nedy Fiscal 1 962 budgets had funds for 
more B-52s or B-58s. The B-52 produc- 
tion line is scheduled to close in Aug- 
ust. 1962. and the B-58 line in October. 
1962. B-52 output is now at a rate of 
six per month, and B-5S output at four 
a month. 

"While it may well be true that the 
intercontinental ballistic missile may at 
some time in the future provide our 
principal means of deterrence and our 
greatest offensive capability, that time 

said. "The committee was unanimous 
in its belief that this country needs the 
proper mix of missiles and bombers. 

“After all, the missile can do only one 
of two things: it can go or it can not go. 
A bomber, on the other hand, has an 
almost infinite variety of capabilities. 
It can carry all kinds of weapons, it can 
proceed and be recalled, it can go a 
certain distance and wait for a further 
command, it can perform reconnais- 
sance; it can do just about anything.” 

Pointing out that reappraisal of the 
defense posture by Secretary of Defense 
Robert S. McNamara "is only in a pre- 
liminary stage at this time," Rep. Vin- 
son observed: “I just wonder whether 
Mr. McNamara will not arrive at the 
same conclusion that the committee 
did that we should keep the bomber 
assembly lines going. Everybody knows 
that if we stop the line, it will cost us 
a great deal of money to get it started 
again, and we don’t get very much for 
the money spent in starting it up in the 
way of actual aircraft." 
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Key NASA Budget Cuts Restored 
As House Group Cites ‘Urgency’ 



Bell Signs Contracts 
With Union Locals 

Separate three-year contracts with 
Bell Acrosystcms Co. were ratified last 
week by members of UAW Locals 501 

Under the contracts, which run from 
May 1. 1961 to Apr. 30, 1964. annual 
five cent an hour increases will be 
granted to members of the two locals 
during each of the last two years of 
the contract. The locals represent Bell’s 
production and maintenance workers, 
timekeepers, inspectors, accounting 
personnel and firemen (AW Apr. 24. 
p. 34). 

The 1961 wages continue at the pres- 
ent rate for the first year of the con- 
tracts which do not contain a wage or 
other fringe benefit reopening clause. 
Increases of 5 cents an hour are pro- 
vided for on Apr. 30. 1962. and Apr. 29. 
1963. 

Bell President William G. Gisel ex- 
pressed complete satisfaction with the 
acceptance of the contracts which he 
said would definitely improve the com- 
petitive position of the company. 

The contracts also provide that 3 
cents of the current 5 cents an hour 
cost-of-living “float" will be added to all 
base hourly rates. This will place the 
cost-of-living float at 2 cents per hour. 

In addition to the wage increases, the 
contracts provide that local members 

receive three weeks actual vacation time 
hut they will be paid for four weeks 


By George C. Wilson 

Washington— 1 louse Science and As- 
tronautics Committee last week author- 
ized far more money than President 
Kennedy requested for such key Na- 
tional Aeronautics and Space Adminis- 
tration programs as Apollo. Rover and 
solid propulsion research. 

Chairman Overton Brooks (D.-La.) 
said the reason for going beyond the 
President’s requests— and in a few cases 
even beyond NASA's requests— was to 
create “a sense of urgency” about the 
nation’s space effort. 

The extra money authorized will not 
be appropriated unless the House and 
Senate appropriations committees give 
their approval. Those committees usu- 
ally stick close to the amounts approved 
by the Bureau of the Budget. 

But there is growing evidence that 
President Kennedy, in contrast to his 
predecessor, looks upon the space effort 
as a race with Russia witnessed by the 
whole world, and that he might be 
more favorable toward increased space 
funds than he was when his requested 
changes in the Eisenhower budget were 
sent to Capitol Hill several weeks ago. 

This changing White House attitude 
is being communicated directly to con- 
gressional leaders by Vice President 
Johnson, chairman of the National 
Aeronautics and Space Council. Mr. 
Johnson met last week with Chairman 
Robert S. Kerr (D.-Okla.) and Sen. 
Styles Bridges (R.-N. IT.), ranking mi- 
nority member of the Senate Aeronauti- 
cal and Space Sciences Committee, to 
review the space program. 

This was the first meeting Vice Presi- 
dent Johnson had held with congres- 
sional space leaders since becoming 
head of the council. A larger meeting, 
scheduled for May 1 and involving the 
President. Vice President, heads of the 
House and Senate space committees, 
the President’s science adviser and 
others, was postponed (AW May 1, 
P- 25). 

riic growing interest of the Kennedy 
Administration in the space program 
could lead to some further requests for 
budget increases, though most likely 
not as great as these authorized by the 
House space committee for R&-D work 
by NASA in Fiscal 1962: 

• Apollo. Increased from the S29.5 
million approved by the Budget Bureau 
to S72.1 million— the amount requested 
by NASA during the Kennedy renew 
of the Eisenhower budget. The restora- 
tion, according to NASA, would speed 
up the development of the three-man 
vehicle and provide money for flight 


testing. NASA wants to determine the 
best design and materials for a space- 
craft that will have to re-enter the 
earth’s atmosphere at 25,000 mph. 

In addition to these research and 
development increases, the committee 
authorized an additional S5 million for 
construction and S2.6 million for staff- 
ing. The committee's total increases 
for Apollo came to S50.2 million. 

• Project Rover. Increased from SI 7.5 
million approved by the Budget Bureau 
to 526 million— an increase of S8.5 mil- 
lion and the amount NASA requested. 
The committee also authorized an addi- 
tional SI 3 million for construction of 
test facilities for engines. 

• Solid propulsion. Increased from S3.1 
million requested by the Budget Bureau 
to SI 8.1 million, almost six times what 
President Kennedy requested and more 
than double the 58.1 million sought by 
NASA in its amended requests. 

Rep. David S. King (D.-Utah) sought 
during the committee mark-up of the 
bill to increase the solid propellant au- 
thorization to 550 million. I-Ie argued 
there was not enough diversification in 
the propulsion program, and said there 
should be more federal encouragement 
of solid rocket clustering techniques 
rather than just of segmented solid 
rocket approaches. 

The King motion failed, but a sub- 
stitute motion by Rep. James G. Fulton 
(D.-Pa.). calling for the SI 8.1-million 
authorization, passed. 

Although the majority of the House 
committee obviously fe)t more dollars 
might buy more success in space, there 
was some dissent to this approach. For 
example, Rep. William K. Van Pelt of 
Wisconsin, ranking Republican on the 
House Space Science Research and De- 
velopment Subcommittee, said author- 
izing more dollars than the Budget Bu- 
reau requested was setting “an unde- 
sirable precedent.” 

Emphasizing that he wanted to give 
NASA all the support it needed. Van 
Pelt said he felt that before the com- 
mittee authorized more money than the 
Budget Bureau and NASA requested, 
it should recall NASA witnesses before 
the committee to justify the increases. 
He added that NASA will have to jus- 
tify any increases authorized once the 
bill goes before the appropriations com- 
mittees. 

Late in the week, NASA witnesses 
including Deputy Administrator Hugh 
Dryden were recalled to explain how 
they would use additional life sciences 
funds if any were added. NASA said it 
hoped to use Mercury capsules to put 
animals into orbit for as long as 14 days. 
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Joint Fighter Program to Include 
Current Aircraft, Two New Types 


Washington— Defense Department 
report on the tri-service tactical fighter 
program is expected next week to rec- 
ommend interim procurement of one 
slightly modified current aircraft and 
development of two completely new 

Immediate needs for Air Force Tac- 
tical Air Command close support of the 
Army will be filled through reprogram- 
ing of Fiscal 1961 funds and a portion 
of the additional Fiscal 1962 funds re- 
quested by the Kennedy Administra- 
tion. The moves reflect President Ken- 
nedy's emphasis on limited war capa- 
bilities (AW Apr, 17, p. 29 and May 1. 
p. 25). 

Flevcn TAC squadrons operating 
300 aircraft of a type the Army will 
choose will remain active instead of be- 
ing phased out as previously planned. 
They will be equipped with the interim 
fighter. Army fav ors Navy-Douglas A4D. 

A Department of Defense commit- 
tee. which was given the task of making 
the tactical fighter recommendations, 
this week is combining results of visits 
to aircraft manufacturers, presentations 
by the individual services, and studies 
on the state-of-the-art and other techni- 
cal and tactical aspects made by the 


Weapons Systems Evaluation Group. 

Army has been complaining that the 
aircraft developed and operated by the 
Air Force are too sophisticated and 
costly for use under rugged field condi- 
tions and arc not equipped to deliver 
the types of weapons needed for close 
troop support. 

Extensive evaluations were conducted 
by the Army Aviation Board at Ft. 
Rucker, Ala. of the single-jet. single- 
seat A4D. the single-jet. single-seat Fiat 
G.91 and the twin-jet. single-scat 
Northrop N-l 56. fighter version of the 
T-38 trainer. 

Elaborate demonstrations of close 
support involving troops were con- 
ducted recently for the Army by the 
Air Force at Nellis AFB, New. and by 
the Marine Corps and Navy at Cherry 
Point Marine Corps Air Station. N. C. 

In a move to accommodate Army 
wishes. USAF Chief of Staff Thomas 
D. White agreed with Army Chief of 
Staff George II. Decker to let the Army 
choose the interim close support 
weapon system. Army desires in air- 
craft for the mission emphasize: 

• Ability to operate from sod or dirt 
air strip's. T his is directly related to air- 
craft weights and tire imprint area. The 


Swedish Copier Order 

Geneva— Sweden had ordered the fust 
six of 20 Vertol 107 helicopters optioned 
about a vear ago along with 11 Agnstn 
Bell 204Bs for delivery "this year." A 
Swedish air force spokesman said that it 
is not yet decided when the order for the 
remaining 14 Vertol 107s will be placed. 

Both types arc powered bv General 
Electric T58 engines made under license 
by de llavilland Engine Co., England, 
as Gnome engines. Airframes and power- 
plants ate being purchased outright, and 
none will be license-produced in Sweden. 

Two 107s are for the marine corps, 
and four are for the Swedish air force. 
Five 204Bs are for the Swedish army for 
troop and materiel transport, the re- 
maining six arc for transport and air/sea 
rescue service with the Swedish air force. 
Total estimated cost of the order is 
$20 million. 


Unit Construction Index combines tire 
geometry, pressure and flotation with 
the aircraft weight. An index of over 
60 requires concrete runway s, and over 
100. for such aircraft as the F-104. re- 
quires reinforced concrete. The de 
llavilland Caribou utility transport has 
an index of 9.61. for example, while 
the G.91 index is 9.S. 

• Relatively easy maintenance under 
field conditions. Simplicity of bombing 
and navigation systems is the key to 
easy maintenance, requiring fewer and 
less skilled personnel. 

• Relatively low cost. Supersonic air- 
craft carrying highly complex systems 
for delivering nuclear weapons cost too 
much for its mission, the Army says. 
What it needs is additional, cheaper air- 
craft to deliver conventional weapons. 

Army believes planes could be kept 
in a general operational theater and 
would not require great ferry ranges. 

The A4D would require larger tires 
but little other modification for the 
TAC role. The Marine Corps is al- 
ready operating them from 3.000 ft. 
steel plank strips, using JATO for take- 
off and arresting wires for landing. It 
is already equipped with a tail hook 
for aircraft carrier work. 

Tlie tactical fighter program began 
as the Air Force TFX project. Soon 
after taking office. Secretary of Defense 
Robert S. McNamara ordered studies 
made to combine all the service re- 
quirements in this area into one pack- 
age. He later referred to this in direct 
messages as the ■'Tri-Service Tactical 
Fighter." It would combine the mis- 
sions of reconnaissance, interdiction, 
air superiority and ground support, and 
would have to operate from unimproved 
air strips and from aircraft carriers. 

Both the Army and the Navy voiced 
strong objections to the Air Force ap- 
proach under the TFX effort. 



British Unveil Two Economy Lightplanes 

British Bcagle-Anstcr A109 Airedale is a four-place Ughtplane which will begin coining off 
the production line this month. Price is $3,800. British Executive &• General Aviation, 
I.td.'s Beaglc-Auster A61 Terrier (below) was developed from the Auster Mk. 6 military 
lightplanc. It is designed for flying clubs and private use. Base price of the two/threo- 
seat aircraft is >1,596. 
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Weather Hampers Manned Mercury Test 


Cape Canaveral— Weather threatened 
last week to delay for the second time 
an attempt to send the first U. S. astro- 
naut into space on a 16-min. suborbital 
flight down the Atlantic Missile Range. 

F'irst manned Mercury-Rcdstonc 
(MR-3) flight was postponed on May 2 
because of weather conditions both 
here and in the recovery area down 
range. A second attempt was planned 
tentatively for May 4. Navy Cdr. Alan 
B. Shepard, Jr., 37. was to make the first 
of at least three suborbital shots that 
will be flown before an attempt is made 
to put an astronaut in orbit, using the 
Atlas booster. 

Subsequent MR flights will be made 
at six-week intervals by the MR-3 alter- 
nate pilot. Marine Lt. Col. John II. 
Glenn, and bv the reserve pilot, Air 
Force Capt. Virgil I. Grissom. There 
are two Mercurv-Redstonc boosters 
available for any flights NASA might 
want to make in addition to these three. 

First manned flight scheduled for the 
McDonnell Aircraft Corp. capsule was 
the 16th in the Mercury program and 
the fourth in the Redstone series. 

Timing of the first orbital flight, 
which will follow the manned Redstone 
scries, continues to be directly related 
to qualification of the Atlas launch 
vehicle with its capsule payload. First 
attempt to use an Atlas to launch an 
unmanned capsule into orbit was un- 
successful Apr. 25 (AW May 1, p. 30). 
although the capsule systems have per- 
formed well in both ground and flight 

Poor Weather Conditions 

First attempt to launch the manned 
capsule was scrubbed 140 min. before 
scheduled liftoff May 2 at 7:36 a.m. 
EST when weather at Cape Canaveral 
and in the recovery area was below 
minimums. NASA and the Air Force 
had established a maximum cloud cover 
of 0.4. with no clouds below 35,000 ft. 
Maximum wind velocity limit was 21 
mph. 

The launch site was completely 
covered by clouds, and there were rain 
squalls along with fairly heavy seas in 
the primary impact area, located at 
27:10 n. latitude, 76:02 w. longitude. 

Capsule systems operated normally 
during the initial MR-3 countdown, 
with the exception that the electro- 
cardiogram telemetry signal was weak. 

Anxiety bordering on desperation was 
felt by program managers because of the 
ciicus atmosphere and psychological 
pressures similar to those of the Van- 
guard era. More than 400 news cor- 
respondents were here for the launch, 
some of whom arrived several weeks 
ago. Effect of the long advance notice 


of the MR-3 mission was apparent on 
Mercury scientists, who recognized the 
need for success after the Soviet manned 
orbital flight (AW Apr. 17. p. 26). 
Mercury-Redstone Countdown 

Manned Mercury-Rcdstonc 11-hr. 
countdown begins two days before 
scheduled launch, with the count tak- 
ing 5 hr. the first day and 6 hr. the 
second, plus built-in holds. Recycle 
minimum of 48 hr. is necessary if a 
postponement comes after the liquid 
oxvgcn is loaded. 

Despite the success of Soviet Maj, 
Yuri Gagarin in his orbital flight, 
NASA maintains that manned ballistic 
flights of U. S. astronauts are necessary 

• Familiarize the pilot with liftoff, 
boost, weightless, re-entry and land- 
ing phases of space flight. 

• Evaluate the pilot in his ability to 
control capsule attitude before, during 
and after the rotrorockcts arc fired, 
and to communicate and act as a sci- 
entific observer. 

• Measure the pilot’s reactions. 

• Continue qualifications of the Mc- 
Donnell Aircraft Corp. capsule for 
orbital missions. 

Redstone Pilot Tasks 

Mercury officials have established 
specific control tasks and observations 
for Redstone pilots which appear to 
be more complex than those of 
Gagarin. During the entire 16-min. 
flight, the pilot reports every 30 secs, 
on his attitude control, fuel supply, 
gravity loading being experienced, 
pitch angle, cabin pressure, oxygen 
supply and unusual occurrences. 


Webb Urges Perspective 

Washington— Full public access to the 
Mercury program “frequently places a 
serious psychological burden" on the 
U. S. in its international position, ac- 
cording to James E. Webb, head of the 
National Aeronautics and Space Ad- 

Commcnting on the number of news 
representatives covering the launch of the 
manned Mcrcurv-Rcdstone, Webb com- 
pared the opening shot with the Soviet 
manned orbital launch which “was al- 
ready successfully in progress before an- 
nounced and neither details nor the 
scientific data collected are yet available." 

Webb urged the press and the public 
to keep the manned ballistic shot in its 
proper perspective, and he said “NASA 
has not attempted to encourage press 1 
coverage ... it has responded to press 
and television requests." 


Major performance task comes 183 
see. after launch when the pilot can 
perform basic maneuvers, one axis at 
a time, in pitch, yaw and roll. 

Throughout the flight, he reports 
on major sequences, such as com- 
pletion of the boost phase, capsule- 
booster separation and jettisoning of 
the escape tower. He also reports on 
observations made through his view- 
ing port and periscope. Immediate 
transmission of nis report and biologi- 
cal measurements on telemetry are 
backed up by miniaturized tape re- 
corders in the capsule which were 
developed by Consolidated Electrody- 
namics Corp. 

Procedure in all manned Redstone 
flights is to have the pilot manually 
orient the capsule for rctrofiring and 
to compensate for misalignment in 
rctrorockct thrust by manual propor- 
tional control. 

During the weightless phase of the 
flight. Mercurv-Redstonc pilots are to 
go through a touch test of the 127 
panel instruments and controls with 
their eyes shut, a psvehomotor sequence 
monitored by the cabin panel camera. 
F-'inal major control task is spin control 
after re-entry. 

Pilot countdown for Mcrcurv-Rcd- 
stone missions begins three days "before 
scheduled launch when ptimarv and 
back-up pilots begin to cat high pro- 
tein. low residue foods. Second day 
before launch they go to the crew eoni- 

K rtment of tlie Project Mercury 
ngars where they remain until 
launch. 

Normal routine would be sleep with- 
out sedation from 8 p.m. the night be- 
fore launch until 330 min. before 

Pre-Flight Procedure 

Sleep before the flight is not con- 
sidered essential. After finishing show- 
ers and shaving, the pilots eat a meal 
consisting of orange juice, toast, milk 
and strawberries. Shepard added steak 

Pre-flight physical begins 280 min. 
before launch and indudes electro- 
cardiogram. blood pressure and tem- 
perature. At this time, the pilot is 
clad in thermal underwear. The heart 
action sensors for the examination and 
flight monitoring are attached by suc- 
tion to tattoo marks . on the chest. 
Respirometer is taped to the pilot’s 
neck, and temperature is measured 
with a rectal probe thermometer. 
Miniature transistorized amplifiers for 
these instruments were built by Thomp- 
son Ramo Wooldridge, Inc. 

The pilot then dons his pressure 
suit, and leaves Mercury Hangar S in 
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Little Joe Escape Test 

Project Mercury capsule aud its escape 
svstem survived an unusually severe test 
in its final checkout before the first 
manned suborbital flight. 

The shot from National Aeronautics 
and Space Administration's Wallops 

the escape system under maximum dy- 
namic pressure at an altitude of 40.000 
ft. One of six rockets in the Little Joe 
booster misfired, causing booster and 
capsule to pitch over into a shallow 
trajectory. 

Escape system activated while the 
booster was at only 12.000 ft. and car- 
ried the capsule to 14.000 ft. But the 
much denser air at the lower altitude 
produced a much higher pressure than 

because the planned test speed of 1.100 
mph. was reached in spite of the faulty 
trajectory. Undamaged capsule was re- 
covered by helicopter 9 min. after it hit 


a medical van for the launch pad. 
He carries a portable air conditioning 
unit for cooling while he is being 
driven to the pad. 

During the trip, the suit is purged 
with 100% oxygen. Pilot is taken 
to the gantry and enters the capsule 
about 123 min. before launch. 

Profiles for all manned Redstone 
flights are essentially identical, with a 
weightless period of 5.1 min., launch 
load of 6g. and re-entry load of llg. 
Programed altitude is 1 17 mi., and 
range 295 mi. (AW Apr. 3. p. 331. 
Modified Redstone launch vehicle with 
vibration damper and coating material 
will be used for all missions. 

Focal point of activities is the Mer- 
cury control center situated inland 
from the launch complex and consist- 
ing of five rooms— master operations, 
recovery operations, teletype center, 
recovery force communications and 
computer and technical facilities. 

In the master operations room are 
representatives of NASA, the recovery 
force and the Air Force Missile Test 
Center. NASA representatives face a 
wall-to-wall world map which displays 
predicted orbital plots of Mercury-At- 
las flights with a movable, computer- 
controlled replica of the capsule and 
red ball signifying the predicted impact 
point, a series of dock and numerical 
indicators of Greenwich Mean Time, 
orbit number, countdown time, hold 
or proceed, elapsed time and time to 
retrorocket firing. 

The map shows the position of each 
tracking station as a white light, sur- 
rounded cither by a green, orange, or 
red circle. 

Recovery forces deployment and 
status, as well as pilot physiological 


condition, internal capsule perform- 
ance. capsule pitch, roll and yaw posi- 
tioning. and time remaining before ig- 
nition of retrorockets are displayed on 
various plotting boards and on con- 

inside the McDonnell capsule, the 
pilot faces an instrument panel mount- 
ing 127 lights, displays, controls, 
switches and fuses. Panel is divided 
into a main section and left and right 
consoles. Perkin-Elmcr periscope (AW 
June 20, p. 321) is located in the center 
of the main section and provides the 
pilot with a 360 deg. view of the hori- 

Navigational instruments arc located 
on the left and top center of the main 
section: right half carries environmental 
systems indicators and controls, elec- 
trical switches and communication sys- 
tems controls. Side consoles include 
sequencing lights, warning panel and 
controls for the automatic pilot, en- 
vironmental control, landing, abort and 
separation svstems. 

All systems within the capsule arc 
powered by three 3.000 and one 1.500 
watt-hour silver-zinc batteries, con- 


Vandenberg AFB. Calif.— Martin- 
USAF Titan ICBM was fired for the 
first time from an underground silo 
here last week. 

After a brief interval during which 
flames poured from the exhaust vents, 
the missile emerged from underground 
and continued on what the Air Force 
and Martin Co. officials described as 
a highly successful flight, meeting all 
test objectives. A prime purpose of 
the test was to determine the effect 
of acoustical vibration and thermal 
shock on the missile while it was 
emerging from the 146-ft. -deep silo. 

Three seconds after ignition, the 
hold-down provisions within the silo 
were released and the missile began its 
climb. Programed time for the Titan 
to clear the silo occurred five seconds 
later, or eight seconds after ignition. 

Objectives of the test included check 
of the range safety destruct system 
and to determine structural integrity 
of the missile airframe. Air Force 
officials said that arrangements had 
been concluded prior to the shot to 
allow the missile destruct system to be 
actuated any time 140 sec. after launch. 
The structural integrity portion of the 
test involved elimination of a pro- 
gramed reduction in the autopilot gain 
setting, thereby allowing the autopilot 
to have greater authority. This test 
occurred 96 see. after launch at an alti- 
tude of 200.000 ft. It was calculated 


nccted in parallel. Batteries, including 
an additional 1.500 watt-hour back-up 
unit, were developed by Eaglc-Pichcr 
Co., and will function during a 16 hr. 
post landing period. 

Capsule contains two D. B. Milikcn 
Co. 16 mm. cameras to record instru- 
ment panel readings from launch 
through recovery, and to observe pilot 
reactions. The instrument camera has 
a 20.000 frame capacity, and the pilot 
monitor can take 10,000 frames. Pnlsc- 
operated cameras expose three frames 
per second during launch and re-entry, 
and one frame every ten seconds dur- 
ing other portions of the flight. 

A three-component clock shows 
elapsed time and seconds-from-launch 
with manual reset, and has a timer to 
initiate retrorocket sequence. 

The capsule basically is titanium, 
with titanium frame, stringers, internal 
and external skins, rings, adapter hous- 
ing and rings. Internal skin is flat- 
rolled. external skin is corrugated. Both 
are 0.01 in. thick and are welded with 
a tungsten arc in an inert gas envelope. 
Material was fabricated bv Titanium 
Metals Corp. of America. 


beforehand that failure to reduce auto- 
pilot authority while operating at the 
missile’s speed and altitude possibly 
could overstress the airframe and re- 
sult in destruction of the Titan. Severe 
course deviations were made, but the 
airframe appeared to resist the stresses 

Destruction of the Titan took place 
as planned 140 see. after launch. 

A W-shaped exhaust deflector was 
used to conduct the hot gases away 
from the silo opening. The missile 
rested at the apex of the center por- 
tion of the "W” with exhaust being 
conducted first downward, then re- 
versing direction to emerge parallel to 
the direction of flight. Temperatures of 
about 5,0001'' were generated bv the 
300.000-lb.-thrust Aerojet LR-S7-3 en- 
gine. 

Although the silo used for the test 
is projected for Titan II. the missile 
used was a Titan I. Performance pa- 
rameters of the Titan I engine are not 
the same as those for Titan II. but valid 
data resulted. Values applicable to 
Titan 11 will be extrapolated from the 
data taken. 

Since the objective of the test was 
to determine the emergence of the 
missile from a silo, a dummy second 
stage was installed with its fuel tanks 
filled with water ballast to simulate 
weight and mass distribution of the 
actual second stage. 


Titan I Test Vehicle Launched 
From Titan II Underground Silo 
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Specially designed “cherry picker” crane is used to remove McDonnell Mercury capsule No. 7 is mated to Redstone booster in newly 
astronaut from capsule in Case launch is canceled late in built clean room on third level of Redstone gantry at Complex 5 in prepa- 
thc countdown. Below, planned trajectory would carry ration for first sub-orbital launching of a U. S. astronaut, 
astronaut 115 mi. high, more than 200 mi. down Atlantic 
Missile Range on 16-min. flight. 

Launch, Recovery Gear Prepared 
For Manned Mercury-Redstone 

Amphibious Army recovery vehicle (below) is used to retrieve Mercury capsule 
if it must escape from launching vehicle while booster is on the launch pad. 
Hydraulic crane lifts capsule, LARC (lighter, amphibious resupply cargo) 
returns it to forward medical center in old Bomarc area at Cape Canaveral. 




Air Force, Navy Report Progress 
In Contract Overcharge Recovery 


Washington— Air Fora' and Navy 
have reported substantial progress to 
the House Armed Services Investigat- 
ing Subcommittee in recovering con- 
tract overcharges alleged by General 
Accounting Office. 

Recoveries by the two services have 
totaled over $19.2 million since June, 
1959. when GAO allegations of over- 
pricing, particularly on incentive-type 
contracts, were first made at congres- 
sional hearings. 

The manner of recovery was not 
specified— whether USAF or Navy used 
coercion on a contractor, such as Jus- 
tice Department action— or whether a 
contractor made a voluntary refund 
once the overpricing was called to his 
attention. 

The GAO testimony of two years ago 
was used by Rep. Carl Vinson (D.-Ga.). 
chairman of the parent Armed Services 
Committee, in his successful fight for 
extension of the renegotiation law with- 
out amendment. 

Preventive Measures 

In addition to reporting on past over- 
charges, USAF and Navy spelled out 
to the subcommittee, headed by Rep. 
Edward Hebert (D.-La.), steps that 
have been taken to preclude inaccurate 
pricing in the future. These include: 

• Extensive specialized training of pro- 
curement personnel. Service negotia- 
tors are required to pass rigid examina- 
tions at the completion of courses. The 
salaries of civilians have been increased. 

• Inclusion of a requirement for ac- 
curate pricing in contracts. Comptroller 
General Joseph Campbell agreed with 
subcommittee members that a statute 
requiring accurate pricing “might be 
even more impressive upon contr.ie- 

• “Increased audit reviews” of contract 
proposals. USAF testified that costs 
proposed by industry were negotiated 
downward bv $520 million during the 
January-October, 1960, period as a re- 
sult of audits. The office of Air Force's 
Auditor General reviewed $11.7 billion 
in prime contract cost proposals by in- 
dustry and S6.1 billion in subcontract 
cost proposals during Fiscal 1960, Jo- 
seph S. Imirie. assistant secretary of 
the Air Force for materiel, pointed out. 
Tin's compared with $750 million in 
prime contract proposals and $2.2 bil- 
lion in subcontract proposals during 
Fiscal 1956, he said. 

The services defended the controver- 
sial fixed-price incentive type contract 
widely used in aircraft and missile pro- 
curement, maintaining that tight con- 
trol of overpricing now assures the es- 


tablishment of realistic "target" prices. 
No objection to this position was raised 
by subcommittee members. 

At the June, 1959, hearings. GAO 
alleged excessive pricing of $29.2 mil- 
lion on contracts it had investigated and 
reported that this would result in in- 
creased costs to the government of over 
$15.6 million: $6.5 million on Air Force 
and $9.5 million on Navy contracts. Re- 
sults of actions taken by the services in- 
clude the following: 

• Air Force recovered a total of $7 mil- 
lion— more than the S6.5 million identi- 
fied by GAO as overcharge. The major 
recoveries were: McDonnell Aircraft 
Corp., $1.5 million; Boeing Airplane 
Co.. Sl.l million: Lockheed Aircraft 
Corp., $1.4 million; Avco Corp., Sl.l 
million. 

• Navy recovered $4.6 million, and 
anticipates the recovery of an additional 
$4.5 million through action by the Jus- 
tice Department. This would make a 
total recovery of S9.1 million, compared 
with the S9.5 million recommended by 
GAO. The major Navy recoveries: Mc- 
Donnell. $2.7 million, and General Mo- 
tors Corp., $1.2 million. 

The two cases Navv has referred to 
Justice Department-one involving $4.4 
million and the other S8S.100— are not 
identified, in line with Justice Depart- 



ment policy on cases under investiga- 

Since the mid-1959 hearings, GAO 
has alleged overpricing on USAF’ and 
Navy contracts totaling $55.7 million 
and reported that this has resulted in 
overcharges of $25.5 million. 

Air Force has recovered a total $7.6 
million out of $15.7 million identified 
by GAO as overcharges on its contracts. 
The major recoveries were: General 
Electric Co., $5.7 million; Continental 
Aviation and Engineering Corp., $884,- 
000; Thompson Ramo Wooldridge, 
S6 15,000, and Northern Radio Co., 
$506,000. 

The largest amounts identified by 
GAO as overcharges which have not yet 
been recovered arc: Convair Division of 
General Dynamics Corp., $5.4 million; 
Allison Division of General Motors, 
SI .5 million; Fairchild Engine and Air- 
plane Corp.. $1.5 million. 

Weather System Effort 
Management Is Split 

Program to develop a semi-automatic 
system (455-L) for collecting, analyzing 
and disseminating weather data, jointly 
sponsored bv the Air Force, Federal Avi- 
ation Agency and the Weather Bureau, 
has split into two complementary cf- 

FAA will take over management of 
that portion of the original program 
intended to provide sendee for civil 
and military aircraft operating in the 
U S„ while the Air Force will retain 
responsibility for the portion required 
for militan - operations outside the U. S. 
(AW Dec'. 26, p. 15.) The FAA area 
represents about 75% of the original 
program effort 

United Aircraft Corp., original USAF 
prime contractor for the 455-L weather 
system (AW July 20. 1959, p .70), now 
has been awarded separate contracts by 
Air Force and FAA. Under the FAA 
contract, UAC's Weather System Cen- 
ter will perform system engineering, 
but FAA's Bureau of Research and De- 
velopment will retain program direction, 
including the selection of major sub- 
contractors. 

Under the Air Fora' contract. UAC 
will serve as integration contractor for 
the USAF’ 455-L program, aimed at 
improving and modernizing weather 
forecasting and observation techniques 
to meet special military requirements 
around the globe. 

UAC will establish and maintain ex- 
perimental weatherstations at Hanscom 
Field and Westover AFB. both in Mas- 
sachusetts, and at McGuire AFB, N. J. 
Advanad techniques and equipment 
will be evaluated there starting later 
this spring for eventual use in a national 
and global weather system for use by 
high-altitude, high-speed aircraft. 
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Explorer XI Relays 
Cosmic Ray Study Data 

Cape Canaveral— Explorer XI gamma 
ray astronomy satellite was launched 
into an initial orbit with 1,111-mi. apo- 
gee and a 501-mi. perigee, and is return- 
ing telemetry data designed to be used 
in determining the origin of cosmic rays. 

The 82-lb. Explorer XI was launched 
into its elliptical orbit Apr. 27 using a 
Juno II vcniclc in an effort to make 
the first measurements of gamma rays 
unhampered by the effects of the 
earth’s atmosphere (AW May 1, p. 57). 
Complete orbital package weighs 94.8 
lb., including the spent 44-in. fourth 
stage rocket case which remains at- 
tached and acts as an extension for the 
telemetry antenna. 

The satellite is in a controlled 10- 
rpm. tumble so it can scan its environ- 

Scientists here said they hope to 
obtain usable data for a year to studv 
these opposing theories on the origin 
of cosmic rays: 

• Surface emission, in which cosmic 
rays arc produced at the surface of stars 
and the sun. 

• Supcmovae aftermath, which holds 
that cosmic rays are caused by the 
cloud of hot gas emitted by an explod- 
ing star. The Crab Nebula is being 
studied by the satellite. 

Also to be studied are theories on the 
history of the universe, both expand- 
ing and steady state concepts. Basis of 
the theory of expansion is that the 
universe was created bv a primeval ex- 
plosion. 

Steady state theory is based on con- 
tinuous creation of matter, which 
would be traced to radiant energy in 
the form of cosmic ravs. 

The experiment package (AW Apr. 
5, p. 29) is powered by 12 nickel cad- 
mium batteries charged bv banks ol 
solar cells. The telescope basically is a 
sandwich to crystals which emit a- 
eleotron and positron when struck by : 
gamma ray. The impingements the. 
are relayed to the earth by a four-lea, 
data transmitter operating on a fre- 
quency of 107.97 me. Tracking trans- 
mitter operates at 108.06 me. 

Explorer XI is being tracked by sta- 
tions of the Minitrack network, and 
data arc being reduced by the Nation::' 
Aeronautics and Space Administration's 
Goddard Spaa Flight Center. 

Planned orbit was 700-500 mi., with 
a 9S-min. period. The initial period 
was 108.05 min. 

Experiment was prepared by Dr. Wil- 
liam Kraushaar and Dr. George Clark 
of Massachusetts Institute of Technol- 
ogy. 

Project scientist is Dr. James Kup- 
perian of Goddard, and Dr. Nancy 
Roman is headquarters program chief. 



B-58 Hustler Sheds Fuel Pod 



Numbered members of B-58 two component pod are: 1-Gas generator for hook release 
actuator. 2-Shaped charge ring. 3-Explosfvc disconnect. 4-Cartridgc-actuatcd cutter. 
5-Forward hook actuation rod. 6-Electrical disconnect. 7-Filler. 8-Aft rcleascr. 
9— Fuel line. 10-Elcctrical disconnect. 11-Gas generator. 12-Forward rcleascr. 


AVIATION WEEK, 


8, 1961 


System Gaining Support 


Joint Satellite 

By Philip J. Klass 

Washington— Industry views on com- 
mercial communication satellites, filed 
last week with the Federal Communica- 
tions Commission, indicate a softening 
of opposition to American Telephone & 
Telegraph Company's latest plan for a 
jointly owned space system, providing 
regulation and safeguards are adequate. 

A potential competitor to AT&T and 
Lockheed entered the picture last week, 
however, with the announcement by 
General Electric that it has formed a 
new subsidiary. Communication Satel- 
lites. Inc. Purpose of the new company 
is to "act as a focal point for coopera- 
tive participation by private enterprise 
in a worldwide commercial communica- 
tion satellite system under government 

The new company promptly filed a 
formal application with the FCC for 
authorization to establish a commercial 
communication satellite system, making 
it the first to formally request such 

Earlier, AT&T and International 
Telephone and Telegraph Co. requested 
and received FCC authorization for 
experimental communication satellite 

ommunication Satellites, Inc. is in- 
tended to serve as a nucleus for the for- 
mation of a “common carrier’s common 
carrier." similar to that which was pro- 
posed earlier bv Lockheed (AW Mar. 

20, p. 28). 

GE Approach 

Under the arrangement proposed by 
GE. no company or agenev. including 
CE itself, would own more than 10% 
of the stock in the company, although 
for the moment Communication Satel- 
lites is wholly owned by GE. This is in- 
tended to attract and reassure smaller 
international communications compa- 
nies which are apprehensive about pro- 


Satellite Hearings 

tion satellites bv the House Committee 
on Science and Astronautics arc sched- 
uled to start May 8. Representatives of 

cies arc scheduled to appear, including 
American Telephone & Telegraph Co.. 
General Electric. General Telephone & 
Electronics. International Telephone and 
Telegraph Corp., Lockheed, Radio Cor- 
poration of America. Defense Depart- 
ment. Federal Communications Com- 
mission. National Aeronautics and Space 
Administration. State Department and 
Office of Civil and Defense Mobilization. 


tection of their interests in a space com- 
munication svstem dominated bv 
AT&T. 

Lockheed also has indicated willing- 
ness to accept minority ownership in its 
proposed combine, or even to bow out 
entirely. 

Recognizing this objection. AT&T 
in its Mar. 21 letter to the FCC. and 
in its reply to the current inquiry (AW 
Apr. 10, p. sT>. has offered to share in 
ownership of the system it proposes. 
Further, it has stated a policy of system 
utilization intended to reassure smaller 

“Participation would be limited, at 
the U. S. cud. to international common 
carriers fully subject to regulatory juris- 
diction of the FCC. The satellite sys- 
tem could be used by them in rendering 

which thes' now arc or in the future 
may become authorized by the commis- 
sion to provide . . . access to the satellite 
system would thus be assured on non- 
discriminatory terms approved and su- 
pervised bv the commission,” AT&T 
said. 

RCA Interpretation 

Radio Corporation of America and 
its subsidiary RCA Communications. 
Inc., said in their reply to the FCC 
inquiry that tlics' understand this state- 
ment to mean that AT&T "svould not 
restrict the use of its proposed satel- 
lite system by other international 
carriers for any service which the com- 
mission authorizes them to provide, 
including voice transmission. 

"If this understanding is correct. 
AT&T's position on principles appli- 
cable to the use of a proposed satellite 
system appears to be similar to our 
position." RCA said. 

This reference to voice communica- 
tions is a crucial test of AT&T intent, 
since it now has practically a monopoly 
on international voice communications. 
If RCA. or another carrier, should re- 
quest and be granted FCC authoriza- 
tion to compete with AT&T in the 
field of international voice communica- 
tions. RCA seeks assurance that such 
channels would be made available in a 
communication satellite system, even if 
the svstem should be largely owned bv 
AT&T. 

Under the AT&T plan. U. S. inter- 
national carriers and foreign communi- 
cations agencies would be allowed to 
invest in the cost of the satellites them- 
selves in proportion to their anticipated 
use of the satellites, with subsequent 
adjustments to correct for any differ- 
ences between actual and anticipated 

Or a user could lease facilities of 


the satellite system without capital 

On tliis basis. AT&T would be the 
largest and dominant participant in 
system ownership. 

Ground stations in the U. S. used 
with the satellites could be jointly 
owned by the U. S. international car- 
riers on a similar investment sharing 
basis, or carriers could establish their 

Still another possibility for smaller 
carriers would be to lease the services 
of jointly owned terminal facilities, ac- 
cording to AT&T. 

Ground Station Management 

RCA says it would want to own, 
operate and maintain its own ground 
transmitting and receiving stations for 
use with communication satellites, and 
that this should be a fundamental prin- 
ciple for any space communication sys- 
tem that FCC authorizes. 

RCA. which together with General 
Telephone & Electronics has held dis- 
cussions with Lockheed on the techni- 
cal and management problems of a 
space communication system, told the 
FCC that it has "not as yet determined 

carrier approach.” However, it adds 
that studies indicate such a joint ven- 
ture would not be economically feasible 
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Electronics for the Fleet's Fastest 


Collins has served Naval Aviation for more 
than twenty years. Typical of this service are 
the Collins communication-navigation-identi- 
fication (CNI) systems aboard all the Fleet’s 

newest jet aircraft, in- /yy 

eluding these illustrated. 








From the beginnings of communities on 
the face of the earth, reconnaissance has 
played a decisive hand in shaping history. It 
has not only acted as the “eyes" of com- 
manders, but has also been a prime factor for 
command decision. Traced back through the 
course of civilization as we know it, recon- 
naissance has affected the savings of money 
and lives ... the loss or victory of battles . . . 
the rise or fall of governments. And this in- 
fluence remains true today where reconnais- 
sance has developed into a highly sophisticated 
multi-faceted area of operations. It may very 
well determine the fate of our civilization. 



gation of space. The lessons of history 
seem crystal clear — reconnaissance is vital; 
lack of reconnaissance is often fatal. 

Chicago Aerial’s “Lack of Reconnais- 
sance” Series has focused attention upon this 
very real, very vital tool. The lessons so 
vividly accented by the facts of history act to 
serve as both a warning and a stimulus. 

Reprints: because of the considerable interest 
attracted by the "Lack of Reconnaissance" Ser- 
ies, CAI is offering reprints of six historical 
events suitable for framing. For your free copies 
simply write CAI, Barrington, Illinois. 


CHICAGO AERIAL INDUSTRIES, INC. 

550 WEST NORTHWEST HIGHWAY, BARRINGTON. ILLINOIS • Offices: DAYTON, LOS ANGELES. WASHINGTON, O.C. 

Franklin Park, Illinois: PACIFIC OPTICAL CORP.. Inglewood, Calif. 


OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, 


Mach 3-Plus Interceptor 

New York-Manned interceptor air- 
craft capable of Mach 3 and faster were 
predicted for the 1970-80 era by Neil E. 

Electric's Right Propulsion Division, at 
the 23rd annual meeting here of the 

Manned ^bombers that will fly at speeds 
exceeding the 2.000-mph. capability of 
the North American B-70. and super- 
ior the same period bv Firestone. 


by private enterprise without AT&T's 
voice traffic, 

RCA does not strongly object to an 
AT&T-dominated communication sat- 
ellite system, providing minority users 
arc assured of direct access to and non- 
discriminatory use of the satellites on 
reasonable terms and without restric- 
tions imposed by the owner. But it 
cautions that ownership or control bv 
a single company could mean that the 
technology of satellite communications 
might consist principally of the tcch- 
nologv of a single companv. 

Elsewhere m RCA's comments to 
the FCC, the company indicates that it 
favors the use of communication satel- 
lites in a synchronous equatorial orbit 
at 22,500 mi. altitude. It adds that 
the system should be designed to pro- 
vide maximum service with the mini- 
mum number of satellites to keep space 
as free as possible of useless orbiting 
debris. AT&T favors the use of many 
low-altitude satellites in random polar 
orbits, at least initially. 

International Telephone & Telegraph 
Company and its international com- 
munications subsidiarv. American Ca- 
ble and Radio, expressed strong support 
of a space communication system which 
would be owned and operated by inter- 
national telecommunication companies. 

"It is our view that ownership, 
maintenance and operation of satellite 
communication systems should be ex- 
clusively in the hands of companies 
haring an undiluted interest and re- 
sponsibility in the rendering of interna- 
tional telecommunication services,” the 
ITT affiliate told FCC. “There is little 
logic to having one element of the 
system (ground facilities) controlled by 
common carriers and the other by 
non-communication entities.” 

The current ITT statement, coupled 
with earlier expressions, indicates that 
the company supports the plan pro- 
posed by AT&T. 

General Telephone & Electronics 
told the FCC it opposes both the con- 
cept of a communication satellite sys- 
tem owned bv a single large carrier, 
such as AT&T, and the plan of com- 
panies outside the telecommunications 
field to participate directly in ovvncr- 
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ship of the space system. “There ap- 
pears to be no necessity for including 
ownership participation by other than 
common carrier companies if that group 
alone can raise adequate capital, as 
appears to be the case,” GT&E told 
the commission. 

As the smaller of the two major 
U. S. domestic communications compa- 
nies, GT&E called for assurance against 
discrimination in the use of the system 
by competing companies. "Operating 
rules and regulations and such mechani- 
cal devices as ate employed should in- 
sure that all message traffic of the same 
class will be handled on a "first-come 
first-served’ basis." GT&E said. 

AT&T said in its comments to the 
commission that the FCC has the 
authority - to impose on its licensees a 
requirement of non-discriminatorv ac- 
cess to the system. The company took 
a swipe at combines that include aero- 
space companies, such as Lockheed 
and GE, pointing out that "questions 
. . . concerning the extent of the com- 
mission’s jurisdiction over participants 
who were not themselves international 
carriers . . . are not presented by the 
plan we propose." 

The opposition of the communica- 
tions companies to having "outsiders" 
edging into their field as part owners 

fleets a “lack of understanding of the 
design, operation and service problems 
involved in any space system,” accord- 
ing to an official of one interested aero- 
space company. It demonstrates why a 
partnership between communications 
and aerospace companies is needed, he 

The fact that GE is willing to limit 
its ownership to no more than 10%, 
and that Lockheed has told FCC that 
it desires to invest in ownership only 
to the extent needed to advance the 
project, reflects the basic interest of the 
two firms— building, launching and 
servicing the satellites themselves. 

Lockheed told the FCC that if its 
proposed Tclsat combine reaches frui- 
tion, it intends to compete both for 
the manufacture of the satellite vehi- 
cles and for the role of space system 
manager. 

In response to FCC's request for 
industry views on whether the commis- 
sion has the authority to authorize the 
plans the companies might propose, 
the general consensus was that the 
commission docs. 

General Electric, sensitive over its 
recent anti-trust difficulties with the 
Justice Department, asks that FCC 
request the president to seek an opinion 
from the Attorney General on the 
propriety of GE meeting with other 
companies, some of them competitors 
in other fields, to discuss details of the 
space communications system combine 
it has proposed. 


News Digest 


Air Force reports that moisture seep- 
ing into an electrical circuit in an F-100 
fighter was responsible for release of a 
Sidewinder missile which shot down a 
B-52 bomber as the fighter made a prac- 
tice firing run (AW Apr. 17, p. 50). 

Boeing Airplane Co. last week 
dropped the word “Airplane” from its 
name. Name now is The Boeing Com- 
pany. Stockholders at the annual meet- 
ing also were told Boeing first quarter 
earnings were 55,956,820 on sales of 
5325.201,841. 

American Bosch Anna Corp., which 
manufactures inertial guidance systems 
for the Atlas ICBM, is seeking to ac- 
quire a semiconductor component com- 
pany so that it can internally satisfy 
the bulk of its large requirements for 
these .avionic components. Arina is 
known to be interested in Rhecni Semi- 
conductor Corp. although the latter’s 
management insists the company is not 
for sale. 

Marshall Industries, San Marino, 
Calif., has acquired Aerolab Develop- 
ment Co.. Pasadena, from Ryan Aero- 
nautical Co. Aerolab will continue as a 
Marshall subsidiary, supplying sound- 
ing rocket and space probe vehicles. 
Ryan Aeronautical Co. and its subsid- 
iary. Ryan Communications, Inc., arc 
negotiating for acquisition, by key per- 
sonnel in the subsidiary, of Ryan's S0% 
slock ownership in the subsidiary. 

Edward L. Katzcnbach, Jr., has been 
appointed deputy assistant secretary of 
defense (manpower) with responsibility 
for education and manpower. He for- 
merly was associated with the Air Force 
Electronics Directorate. 

Carl F. W. Borgvvard, GmbH, has de- 
cided to discontinue development of 
its three-seat Kolibri I, Germany’s first 
post-war helicopter, following financial 
difficulties, which resulted in the firm's 
reorganization early this year (AW Apr. 
3. p. 32). 

West German Defense Ministry con- 
firms reports that Dornicr-Werke. 
GmbH.. Munich, is developing a gov- 
ernment-sponsored twin-engine VTOL 
military transport, the Do-31. Choice 
of two Bristol Siddclcy BS-53 gas tur- 
bines to power the project, which is 
only in the drawing-board stage, is being 
considered. 

F. E. N. St. Barbc, remaining foun- 
der of de Havilland Aircraft Co., Ltd., 
has retired from the company’s board 
of directors. 
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AIR TRANSPORT 


U.S. Plans to Rewrite Export-Import Pacts 


Increased foreign aviation sales effort expected; 
quality control to be stressed in new agreements. 

By David H. Hoffman 

Washington— Department of State, anticipating more vigorous interna- 
tional attempts to penetrate the U. S. aviation market, plans to renegotiate 
a majority— and perhaps all— of the agreements under which the U. S. recog- 
nizes foreign certification of aircraft and engines. 

Acting on the advice of the Federal Aviation Agency, the State Department 
is expected to stress quality control measures in the forthcoming negotiations. 
It does not plan to insist on new restrictions designed only to shield the U.S. 
aircraft industry from foreign competition. 


The major reason for rewriting the 
so-called export-import bilaterals, some 
of which date back to the late 1920s. 
is to define precisely which components 
of an aircraft or engine are covered by 
each agreement. But should State De- 
partment and FAA shorten such lists 
of mutually recognized components, 
the over-all effect will be to discourage 
foreign exports to the U. S-, regardless 
of U. S. intentions. 

FAA officials in the Bureau of Flight 
Standards do not yet agree on the exact 
form their recommendations should 
take. But after examining the bilateral 
question for more than a vear, some 
agency spokesmen are predicting that 
formal recommendations will be for- 
warded to State Department “within 
the next few months." 

Reciprocal Agreements on the Mu- 
tual Recognition of Airworthiness Cer- 
tificates are now in effect between the 
U. S. and 14 nations: Australia. Austria, 
Belgium. Canada. Denmark. France, 
Italy. The Netherlands, Norway. Spain 
Sweden, Union of South Africa, United 
Kingdom and West Germany. 

A fifteenth agreement is being nego- 
tiated with Switzerland, where U. S. 
avionics manufacturer William P. Lear, 
Sr., has formed the Swiss American 
Aviation Corp. to build the SAAC 23— 
a twin-jet. eight passenger executive air- 
craft (AW Mar. 6. p. 87). Other na- 
tions with expanding aircraft manufac- 
turing industrics-Japan, Mexico and 
Israel, for example— are expected to 
make similar overtures this year. 

U. S. industries imported SS6.8 mil- 
lion worth of foreign aircraft, engines 
and spare parts in 1956. when the total 
value of such imports reached a post- 
war high. Their total value was S28.8 
million in 1954. S32.1 million in 1955. 
S52.8 million in 1957, S78.8 million in 
195S. S68.1 million in 1959 and S62.3 
million in 1960. 

As U. S. manufacturers of airframes 


and aircraft accessories shift their em- 
phasis toward projects associated with 
space exploration, many observers be- 
lieve that foreign industries will take a 
fresh look at the U. S. market for light 
transport and executive aircraft. There 
are also indications that foreign manu- 
facturers will seek licensing rights to 
build replacement parts for the big fleet 
of aging piston transports still operated 
by 0. S. corporations and airlines. 

The U.S. bilateral with the United 
Kingdom, which took effect in October. 
1934. covers only “aircraft" and has 
never been amended. Through a proc- 
ess of mutual interpretation, however, 
the agreement has been broadened to 
include engines, propellers and major 
components. 

The bilateral with Australia, which 
took effect in November, 1959, is somc- 


Nortliwest DC-8s 

of its five Douglas DC-8 jet transports, 
with either SAS or KLM Royal Dutch 
Airlines as probable hovers. SAS needs 
aircraft to supplement its jet fleet be- 
cause of dclavs in delivers- of the Convair 

990. 

If the deal develops. Northwest is in- 
terested in buying Boeing 707-320B 
turbofan transports for nonstop service on 
its Scattlc-Tokyo route. DC-8 flights now 
stop at Anchorage, Alaska. Northwest 

720Bs. ' 8 

Six 720Bs arc on order bv Northwest, 
and six more are on option. Four 720Bs 
that will be leased bv Trans World Air- 
lines are in Northwest configuration, but 
were not airplanes built specifically bv 
Bocing for Northwest. TWA has a 13- 
month lease on the 720Bs. after which 
they could conceivably go to Northwest 
if TWA does not renew the lease. 


what more precise, but still fails to in- 
clude any mention of components. It 
states: "As used herein, the term air- 
craft shall include civil aircraft . . . air- 
craft engines and propellers which have 
been exported in accordance with this 
agreement.” 

Precise procedures for applving the bi- 
lateral agreements generally are "left to 
the direct negotiation” of the appropri- 
ate aviation authorities. However, the 
United Kingdom bilateral and several 
others go beyond this by stipulating that 
the two nations shall "exchange details 
of the performance of the aircraft in its 
official flight test, and particulars of the 
normal engine speed in flight (with the 
airscrew fitted to the particular aircraft) 
and of the normal engine consumption 
of petrol and oil . . . and rigging par- 
ticulars where applicable." 

The two nations also agreed in 1934 
to afford one another "the fullest oppor- 
tunity" to examine mutual "standards 
as to materials, structural conditions, in- 
spection methods, etc.. laid down and 
enforced." 

This latter provision underscores the 
traditional U.S. approach to such agree- 
ments— that they be strictly bilateral. 
FAA realizes that no amount of field 
inspection can be substituted for sub- 
standard manufacturing techniques and 
the absence of quality control in the 
factory. In rejecting the Kuropean view 
that a common airworthiness code can 
form the basis for multilateral negotia- 
tion of export-import agreements. FAA 

• Sonic nations with industrial capa- 
bility nevertheless lack governmental 
agencies with sufficient know-how and 
experience to ensure all their aircraft 
products meet U.S. standards of relia- 
bility. For this reason, it mav be desir- 
able to apply the principle of mutual 
recognition selectively to include, sav, 
aircraft, engines and components in one 
bilateral and only specified components 
in another. 

• Annex Eight to the International Civil 
Aviation Organization (ICAO) conven- 
tion, the most widely accepted interna- 
tional document on airworthiness, is far 
too vague to serve as a standard. To 
amend Annex Eight a consensus of the 
ICAO membership is required. 

To establish whether a nation seek- 
ing a bilateral with the U. S. will export 
high-quality products onlv, FAA in- 
formally rates its counterpart agency 
within the foreign government. If that 
agency meets FAA criteria, a bilateral 
recommendation is sent to the State 
Department. 


AVIATION WEEK, 


8, 1961 


TWA Orders 30 Turbofan Transports 

New York— Trans World Airlines - leasing of four Boeing 720Bs as part of a 30 
plane jet order iudieates that TWA will not get the last four Convair 880s on a 
Hughes Tool Co. order for 30 aircraft. TWA acquired 20 of the 880s on the 

Revealing the S1S7 million order placed with Boeing. TWA President Charles C. 
Tillingliast, Jr., said that the purchased aircraft will consist of 20 707-131Bs and six 
707-331Bs (AW May 1. p. 63). 

All the aircraft will be powered by 18,000-lb. thrust Pratt & Whitney JT3D-3 
turbofan engines. The carrier will purchase an additional 38 engines as spares. TWA 

TWA will invest S40 million of its own hinds lor the new 707s. It will borrow 
the rest from financial institutions. This latest purchase will bring the carrier's 

In addition to Equitable Life Assurance Society and Metropolitan Insurance Co.. 
both participants in TWA's recent financing. Prudential Insurance Co. may take 
part. TWA's banking group, led bv Bank of America, also is expected to participate. 

Hie 26 aircraft TWA is purchasing will be delivered by the fall of 1962; the four 
leased 720Bs will be delivered to the airline in September. 

Earlier, at a board meeting in Kansas City. Ernest R. Breech was elected chainnan 
of the board of Trans World Airlines. He succeeds Warren Lee Pierson who 
announced his retirement after 14 years as chairman and 16 years as a member of flic 
board. Pierson continues, however, as chainnan of the executive committee and a 
TWA board member. 


Blanket Exemption Is 
Offered for Charters 

Washington— Changes in Civil Aero- 
nautics Board's economic regulations 
permitting supplemental and all-cargo 
carriers to apply for 180-dav blanket 
exemptions for transatlantic charters 
went into effect late last month. 

The Board also has issued a show 
cause order on proposed changes in 
Part 212 of the Economic Regulations 
to allow foreign air carriers to conduct 
off-route charters under similar blanket 

CAB is attempting to cut paper work 
with the U. S. carriers and give them 
more flexibility. 

Before Part 295 of the economic 
regulations was changed, a supple- 
mental or all-cargo carrier had to get 
prior Board approval for each charter 
flight. Under the new provisions, these 
carriers— if their applications for blanket 
exemption are approved— may fly as 
many transatlantic charters as "they 
wish without prior Board approval dur- 
ing their 180-day blanket exemption 
period. The 180-day blanket exemption 
is seasonal and docs not extend bevond 
Sept. 30 of any year. 

The carriers must file, within 1 5 
days after the end of every month, 
information regarding each charter, in- 
dicating the date of trip, points served, 
number of round-trip and one-wav pas- 
sengers, name of chartering organiza- 
tion and basis for concluding that it is 
a bona fide charter group, and basis for 
the tariff charge. 

If adopted, the proposed foreign air 
carrier exemption would permit off- 
route charter operations in the U. S. or 


the home nation or any of its posses- 
sions as long as the trip was via one of 
the carrier's specified terminal points. 
A carrier would not be permitted to 
exceed 10% of its total scheduled an- 
nual revenue plane miles with this 
charter business. As with U. S. supple- 
mental carriers, specific information re- 
garding the charters would have to be 
filed within 1 5 days after the close of 
each month. 

Airline Unions Sued 
By Southern, Western 

Washington— Damage suits totaling 
S8 million have been filed against strik- 
ing employes bv Southern Airways and 
Western Air Lines. 

Southern is seeking S3. 5 million in 
general damages and S3. 5 million in 
punitive damages from the Air Line 
Pilots Assn, on grounds that the union 
has issued a series of false and defama- 
tory statements against the company 
during the course of the strike which 
began last June 5. 

A petition filed by the airline in the 
Fulton County Superior Court in 
Atlanta. Ga., contends that ALP A made 
the statements in handbills, bulletins 
and letters to employes and stockhold- 
ers of the airline. Requesting a perma- 
nent injunction to prevent the pilots 
from further distribution of such ma- 
terial, the airline claimed ALPA's ac- 
tions constituted an attempt to destroy 
the goodwill and integrity of the coiri- 

Wcstem filed its suit against the 
Flight Engineers International Assn, 
and 123 engineers who participated in 
a nation-wide walkout in February. 


National Grounded 
By Machinist Strike 

Washington— Labor Secretary Arthur 
Goldberg moved quickly last week to 
settle a strike of National Airlines 
ground personnel that led to a complete 
shutdown of the carrier's service. 

National ceased operations and fur- 
loughed 4.000 employes May 2 after a 
strike by 1.100 ground employes, called 
by the International Assn, of Machin- 
ists because of a contract renewal dis- 

IAM members were scheduled to 
vote late last week on accepting govern- 
ment arbitration, which was proposed 
by Goldberg and accepted by the air- 

The arbitration would be con- 
ducted by Nathan Feinsinger, who 
earlier was named to head a group in- 
vestigating Bight engineer complaints 
which led to a major U. S. airline strike 

Coldbcrg suggested a meeting be- 
tween airline and union representatives 
the day the strike began, and the group 
met May 3. National accepted the arbi- 
tration proposal the next day, and the 
union agreed to submit it to a vote. 

Wages are a major issue in the dis- 
pute, with IAM seeking an hourly in- 

period. A company offer, which would 
have paid 1AM members a maximum of 
S3.32 an hour, was rejected by the 
union, which said the increase was not 
in line with rates recently awarded IAM 
members on other major airlines. 

Wing Problem Blamed 
In Eleetra Aeeident 

Washington— Civil Aeronautics Board 
found last week that the probable cause 
of the crash of a Northwest Airlines 
Lockheed Eleetra near Cannelton, Ind., 
on Mar. 17. 1960, was separation of the 
right wing in flight due to flutter in- 
duced by outboard nacelle oscillations. 

In its conclusion, the Board found 
that although clear air turbulence may 
have contributed to the start of the 
flutter, such turbulence was insufficient 
to produce the nacelle damage ncccssarv 
to make the destructive whirl mode self- 
sustaining. But the Board said that both 
Northwest Airlines and the Weather 
Bureau should have mentioned the clear 
air turbulence in their forecasts. 

CAB concluded that there probably 
was unrecognizable prior damage in the 
wing, or in the wing and outboard 
nacelles, which made the effects of 
turbulence more critical than with an 
undamaged airplane. It suggested that 
a landing at Chicago on the day of the 
accident “may well have caused damage 
to the wing structure . . .” 
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Eastern Shuttle Service Taps New Market 


By Glenn Garrison 

New York— Eastern Air Lines has tied 
up an appreciable fleet of piston planes 
and crews in its unique Boston-New 
York-Washington shuttle service, which 
it hopes will tap a significant new air 
travel market. 

The low-fare, no-rcservations experi- 
ment (AW Apr. 24. p. 42) began last 
week with weekday flights every two 
hours from each point between 8 a.m. 
and 10 p.m., and weekend flights on 
a less frequent schedule. The shuttle 
differs basically from other commuter 
type plans in that no seats were reserved 
in the 95-passenger 1049C and 1049 
Constellations which make up the shut- 
tle fleet. The airplanes simply stand by 
at flight time for loads to materialize. 
A boarding pass issued at the airport 
shortly before departure is the passen- 
ger's guarantee of a seat. 

Backup Aircraft 

Initially, each schedule involves one 
aircraft plus a backup aircraft. If the 
first aircraft fills up, the second moves 
in for the overflow. This means that 
eight planes and crews must be ready 
at the three stations for each scheduled 
departure time. At 10 a.m.. for ex- 
ample, there arc four planes at New 
York: the regular Boston and Wash- 
ington flights, plus the two backup 
planes. At the same hour, two aircraft 
will be ready at Boston and two at 
Washington for the New York runs plus 
backup. 


Eastern is striving to simplify the 
shuttle service both to make it easy for 
the passenger and to cut costs for the 
airline. Officials say that success of 
the experiment will in some degree de- 
pend on convincing customers how easy 

No reservation facilities, with their 
attendant costs, are involved in the 
service. It is impossible to reserve a 

Boarding passes in the terminal 
are dispensed from machines, beginning 
45 min. before each departure. The 
passenger writes his name and address 
on the pass-thus disposing of the pas- 
senger manifest problem in case of acci- 

Thc passes are numbered, and 
when 95 arc used, the flight is sold out 
and the backup plane is brought up. 

The passenger can then go directly 
to his loading gate, where he surrenders 
his pass, has his baggage weighed, and 
pays overweight charges if necessary. 
Tlie passenger puts his (unchecked) bag 
on a cart at thegate and boards his plane. 
If he doesn't already hold a ticket, he 
can pay his fare on’ the plane and get 
a receipt. But any ticket is acceptable, 
and if it was issued for a different type 
of service, he eventually will get a re- 
fund. 

Paperwork and baggage weighing at 
the gate are handled by a flight attend- 
ant in the airplane's crew-saving addi- 
tional personnel expense. 

The boarding pass, incidentally, has 
a space on its reverse side for cancella- 


tion of any seat the passenger might 
hold on some other scheduled flight. 
This is aimed at reducing a potential no- 
show problem on other services. 

Eastern claims it would operate the 
backup flight for one passenger in the 
event 96 people showed up for a par- 
ticular schedule. This would produce a 
record low load factor and involve two 
airplanes for one passenger; the plane 
carrying the passenger, and the airplane 
that would have to be dispatched from 
its destination to replace the backup 
aircraft for the next schedule. 

Fares for the shuttle are S10.91 be- 
tween New York and Boston and 
512.73 between New York and Wash- 
ington. excluding tax. This is a 27% 
reduction from standard first-class fares, 
and only slightly higher than rail coach 


La Guardia Operation 

Eastern has turned its La Cuardia 
Airport operation almost entirely over 
to the shuttle experiment. Formerly 27 
daily departures were scheduled from 
the airport; there are now 21. all but 
five of which arc shuttle flights. The 
other services have been shifted to New- 
ark and Idlewfld. 

A separate terminal at La Guardia 
will handle Eastern's flights beginning 
next month. The 5525.000 facility, un- 
der construction inside the airline's 
hangar, will provide its own access roads 
and parking lots and will be convenient 
to the air shuttle aircraft on the apron. 
The terminal door is 150 ft. from the 
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planes. The facility is temporary, how- 
ever, pending completion of the air- 
port's new general passenger terminal 
now under construction. 

Eastern has set up what it calls a 
miniature airline operation at La 
Cuardia to handle the shuttle, with a 
project manager in charge. There is di- 
rect telephone contact with Boston and 
Washington and a separate dispatching 
and customer sendee setup for the shut- 
tle. 

Experimental Service 

The sendee is strictly an experimental 
effort to tap traffic not now moving by 
air or moving at all. Its tariff carries an 
Oct. 28, 1961, expiration date, and 
traffic results will determine whether 
it will be continued, allowed to expire, 
or canceled before that date. The high- 
densitv New York-Boston and New 
York-Washington markets were con- 
sidered ideally suited for such an experi- 

Eastem told the Civil Aeronau- 
tics Board that a 50% load factor 
should meet all fully allocated costs of 
the sendee, including additional crew 
and other expenses of the backup 
flights. The airline planned to use ex- 
cess piston aircraft in this sendee last 
fall, but was delayed by the operating 
confusion at La Cuardia connected with 
the rehabilitation work at that airport. 

A sidelight on the temporary condi- 
tions at La Guardia and the shuttle 
service; Northeast Airlines’ passengers 
must move past Eastern’s counter area 
to get their boarding gates. They there- 
fore pass big signs advertising the lower 
fares to Boston and Washington. Some 
of them, according to Eastern, have 
peeled off the Northeast line and taken 
the shuttle. 

Shuttle passengers at La Cuardia are 
provided with supermarket type carts 
to roll their bags out to the loading 
gates. 

Reduced Fare Plan 

Reduced fare, no reservation plans of 
other airlines— Allegheny and Trans 
World Airlines— apply on aircraft which 
also carry passengers with reserved space 
at higher fares. On Eastern's own “air- 
bus” sendees to Florida from St. Louis, 
Pittsburgh and Cleveland, tickets must 
be bought beforehand and the ticket 
constitutes the resen’ation, redeemable 
up to 24 hr. before departure. 

Load factors in the "airbus” sendee 
are building up, according to Eastern. 
For the three routes, load factors aver- 
aged just under 50% for December, 
January and February. Figure for March 
was 56% and for April, 64% . Two daily 
round trips are scheduled from Pitts- 
burgh, two from Cleveland, and one 
from St. Louis. Initial expiration date 
of Apr. 20, 1961, for this service has 
been extended through Oct. 28, 1961. 


The airline’s belief that "airbus” is 
generating a now market is bolstered by 
results of an Eastern survey which indi- 
cated that 9% of the passengers were 
first riders in an airliner— three times as 
high a percentage as Eastern's system 
average, according to the airline. Some 
22% of the passengers formerly used 
automobiles on their Florida trips, and 
38% gave “economy” as their main 
reason for using the service (AW Mav 1 , 
p. 38). 

Eastern has estimated that during 
January it averaged 47.2 passengers per 
"airbus” plane mile with S1.86 of pas- 
senger revenue per plane mile, and total 
revenue 51-95 per plane mile. Direct 
aircraft costs for the 1049C equipment 
in the service were about 51 -40 per mile. 
Tire service, the airline said, is meet- 


Pratt & Whitney Aircraft's JT8D 
turbofan engine, scheduled to power 
the Boeing 727, features a full-length 
annular bypass duct which is a depar- 
ture from the short-length fan dis- 
charge ducts of other P&W turbofan 

'lliis type of layout, pioneered by 
Rolls-Royce in its Conway series of en- 
gines, moves the cooler bypass air out- 
side the engine and finally mixes it with 
the hot central core of the gas generator 
exhaust. Matched mixing of the two 
streams at the exhaust nozzle minimizes 
noise and maximizes engine efficienev. 

Rating of the JT8D is 14,000 lb. 
takeoff thrust. 

Engine runs on the test stand are 
scheduled currently, and later this year 
the company will start flight tests with 
the engine mounted on suspension be- 
low the bomb-bay of one of the P&W 


ing all out-of-pocket costs and making a 
substantial contribution to overhead. 

Also in January, Eastern’s Pittsburgh- 
Miami "airbus” passengers exceeded air- 
coach passengers of a year previous by 
18.9%. Total was up 5.5% in the 
Cleveland-Miami market and up 11% 
in the St. Louis-Miami market. During 
the same month. Eastern's system rev- 
enue passenger miles and passenger 
boardings decreased by 3.8% and 8.5% 
respectively. 

In the New York-Boston-Washington 
shuttle service, Eastern now is offering 
a daily minimum of 1,000 seats at each 
station. Planes are available to more 
than double this total if traffic warrants. 
In the addition to the backup planes, 
pians are to schedule extra sections if 
business builds up as hoped. 


flying testbeds— a North American B-45. 

Boeing will receive first prototype en- 
gines next year, and production power- 
plants during the first half of 1963. 

The engine’s two fan stages are in- 
tegral with a four-stage low-pressure 
compressor. This rotating component 
is driven through a central shaft by the 
last three stages of the four-stage tur- 

The seven-stage high-pressure com- 
pressor is driven by the first-stage tur- 

Over-all compression ratio of the 
engine is 15.5:1. Bypass ratio is 1.1:1. 

Dry weight of the JT8D is 2,988 lb. 
Over-all length of the engine is 122.5 
in. (slightly over 10 ft.) and diameter 
is 42i in. These figures show the tur- 
bofan powerplant to be only slightly 
larger in diameter than the J57 turbo- 
jet, and almost four feet shorter. 



Full-Length Bypass Duct Increases 
JT8D Efficiency, Lowers Noise 
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Yugoslavian 

By Edith Walford 

Belgrade— JAT, Jugoslavenski Aero- 
transport. the national Yugoslav airline, 
plans to introduce its first jet sendees by 
1963. 

No decision has been reached as to 
the type aircraft to be chosen or the 
one best suited to fit the small carrier's 
needs and pocketbook, but, with Bel- 
grade’s new airport capable of accom- 
modating modern turbojet equipment 
scheduled for completion by the end 
of this or the beginning of next year, 
the question should be settled within 
the near future. 

According to JAT’s technical director, 
Ing. R. Radojkovic, the new jet trans- 
ports will be placed into sendee on 
JAT's major medium-range routes such 
as Cairo and Paris. Convair 440 and 
Douglas DC-6B aircraft now operate 
the five times a week round-trip sendee 
from Belgrade to Paris via Zagreb and 
Munich. 

The new jets also will serve route ex- 
tensions such as Belgradc-Zagreb- 
Vienna-Frankfurt/Main. This twice 
weekly service was expected to be in- 
creased beginning May 6 to three times 
a week. The new flight, which will not 
slop at Vienna, will be extended from 
Frankfurt to London and will operate 
every Saturday, returning to Belgrade 
on Sunday. 

JAT. which flies to both the East and 
the West and operates U. S. and Rus- 
sian equipment. is working on plans 
aimed at gaining a large share of the 
rapidly growing air traffic in Europe 
as orie means toward boosting the 
country's much needed trade and tour- 
ism after the havoc created by two wars. 
First step toward this goal was taken in 
1958 when development began on the 
new international airport at Banzaniska 
Kosa, approximately 11 mi. from the 
center of Belgrade. At an estimated cost 
of $8.2 million at the official exchange 
rate of 750 dinars to the dollar and 
covering an area of about 700 acres 
with room for expansion, the project 
will replace the outdated, temporary 
facilities at Zemun Airport, located 
about 2i mi. from Belgrade. 

One of the two 10,000-ft.-long main 
runways planned for the new airport, 
most of the taxiwavs and apron are com- 
pleted and erection of the main build- 
ings. including control tower, hangars, 
servicing and maintenance shops, is 
well under way. 

Jugoslavenski Aerotransport was es- 
tablished at the end of 1946 and began 
operations early in 1947 with a handful 
of Douglas DC-3s. The company is 
state-financed, but JAT officials here say 
the)' are given a free hand in making 
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Carrier to Introduce Jet Service by 1963 


decisions and determining the carrier's 
general policy. 

Total staff, including 80 pilots and 
about 30 stewardesses, all of Yugoslav 
nationality, numbers 1,500 at present. 
Working hours arc unusual— from 6 a.m. 
until 2 p.m., with a half-hour lunch 
break six days a week. JAT says this 
schedule had been introduced to comply 
with the average Yugoslav employe's 
desire to devote part of his day to private 
pursuits. 

Ing. D. Mandic. deputy technical di- 
rector of JAT at Belgrade, says that 
skilled labor is hard to find and presents 
a serious problem to the airline. Other 
industries, the building industry in par- 
ticular with large postwar reconstruc- 
tion programs in full swing all over 
Belgrade, arc absorbing a great number 
of workers and need more. JAT says it is 
forced to draw many unskilled men 
from the neighboring countryside, who 
are not easily adaptable to modem liv- 
ing and working conditions, quite apart 
from up-to-date repair techniques. The 
training of these at company expense is 
consequently a laborious, time-consum- 
ing and therefore costly affair. 

JAT’s fleet is composed of 13 Doug- 
las DC-3s, 6 Ilyushin-1 4s. 1 Douglas 
DC-6B, 2 Convair 440 Metropolitans. 1 
Convair 340 and 10 Stcarman Boeing 
primary trainers. 

Tire Douglas DC-3s and Ilyushin-14s 
seme JAT’s domestic network over 26 
different schedules this year as opposed 
to 25 last year, serving 12 airports. 
Seven of these are open on a year- 
round basis, the remaining five only in 
the summer season, but improved air- 
strips and airport facilities at some of 
these will soon allow them to be in- 
cluded in JAT’s year-round flight schc- 

Belgrade, Zagreb and Titograd arc 
Yugoslavia's main airports, but by next 
year further development of Dubrovnik 
Airport, near one of Yugsoslavia's most 
popular seaside resorts on the Adriatic 
coast, and the improvements planned 
to be completed by 1962-1963 at Split, 
Skopje and Sarajevo should be far 
enough along to accommodate 440s. 

The carrier's aging Douglas DC-3 fleet 
is gradually to be phased out and JAT 
says it plans to buy additional Metro- 
politans to replace the DC-3s on all its 
domestic routes as soon as sufficient air- 
fields with suitable installations are 
available to warrant such an investment. 

This is only the first step in the air- 
line’s airport development program now 
being worked out to keep step with the 
steady expansion envisaged over the 
next few years. JAT hopes to obtain 
permission soon to use or take over 
several military airports. Details are now 


being negotiated with Yugoslav air force 
officials. 

Thus far a total of 1 0 foreign carriers 
from both East and West serve Bel- 
grade, JAT’s home base, on regular 
scheduled flights-Swissair. Austrian Air- 
lines, CSA Czechoslovak Airlines, Aero- 
flot, East German Lufthansa. LOT. 
BEA. I’arom (Rumania) Malcv (Hun- 
gary) and Tabso (Bulgaria). 

Despite restricted means and a con- 
tinuing shortage of skilled workers, the 


Yugoslav carrier has shown slow but 
steady progress over the past few years. 
Comj>ared with 1952 when 52,000 pas- 
sengers were flown on its domestic net- 
work, 160,000 passengers were carried 
last vear. On the carrier's international 
routes. 9,000 were flown in 1952. 51,- 
000 in 1960. 

Major year-round domestic services 
are from Belgrade to Zagreb and Ljubli- 
jana, Belgradc-Sarajevo. Belgrade-Tito- 
grad. Bclgradc-Tivat. Belgrade-Skopje 
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passengers carried between 1952 (61.000) and 1960 (211,000). 


and Belgradc-Sarajevo-Titograd route. 

During the peak summer period from 
mid-June to mid-September, DC-5s also 
operate once a week round-trip services 
from Belgrade to Split. Zagreb and 
Vienna, twice a week between Belgrade. 
Dubrovnik and Rome and twice a week 
from Belgrade to Zurich via Zagreb. 
One of these two weekly flights to 
Zurich is nonstop and is operated with 
Convair 440s. 

On Apr. 1. JAT introduced a 1 5% 
fare increase on its domestic routes 
which it says became necessary in order 
to balance the recent adjustment made 
in the dollar exchange rate from 600 to 
one to the present 750 dinars to the dol- 
lar. The increase also was prompted by 
tl.e fact that air travel within Yugoslavia 
is comparatively inexpensive. Moreover, 
every worker in the country of Yugoslav 
nationality is entitled by law to a 50% 
reduction in price on one round-trip 

JAT's other international services in- 
clude five weekly round-trip flights — 
four bv Convair 440, one by Douglas 
DC-6Bs— from Belgrade v ia Zagreb and 
Munich to Paris (service will be in- 
creased to six per week on June 1): 
two weekly round-trip flights from Bel- 
grade to Zagreb, Vienna and Frankfurt/ 
Main, which will be increased to three 
times a week with the new route exten- 
sion from Frankfurt to London sched- 
uled for May 6; twice a week round- 
trip Convair 440 flights from Belgrade 
to Rome via Zagreb, and twice a week 
Douglas DC-6B Bclgradc-Athens-Cairo 
round-trip flights. 

The 26-seat Soviet Ilyushin-1 4s are 
operated primarily on JAT's cast Euro- 
pean routes of which there are only two 
year-round scheduled services— once a 
week round trip between Belgrade and 
East Berlin via Zagreb and East Berlin 



MAJOR overhaul of JAT’s fleet of 13 Doug- 
las DC-3s after a total of 7.000 flight hours, 
requires approximately six weeks compared 
with the eight weeks now considered neces- 
sary for the first major overhaul of the 
company's six Ilyushin-14s introduced into 
service in 1957. 


and between Belgrade and Tirana. 

The fleet of Douglas DC-3s, now due 
to be replaced on the carrier's domestic 
network by Convair 440s. was placed in 
service in 1047. Their average utiliza- 
tion rate of up to 5-5 hr. per day is 
relatively high when compared with ap- 
proximately 3 hr. for the Il-14s pur- 
chased in 1957. Utilization rate for both 
the Convair 440 and Douglas DC-6B is 
5 hr. per day. 

There is no demand thus far for air 
taxi service in Yugoslavia, JAT officials 
say. but. during the peak tourist season, 
the airline does operate occasional 
charter flights with Convair 440. Doug- 
las DC-6Bs and |l-14s to such centers 
as Rome. Cairo and Conakry as well as 
Warsaw, Budapest. Sofia. Bucharest. 
Kiev and Moscow to the east. 

JAT is doing increasing business with 
its fleet of 10 Stearman Boeings con- 
verted to agricultural use. To cover the 
growing demands for this service, the 
airline plans to add another two aircraft 
of this type to its fleet in the near 
future. Now powered by a single 450- 
lip. Pratt & Whitney R-985 engine, the 
Stearman Boeing is capable of carrying 
1,523 lb. of chemicals and is being 
used exclusively for cropdusting for the 
country’s large farming population. 

Despite limited means and facilities, 
maintenance of JAT's fleet offers no 
serious problems, according to officials 
here, nor has the airline suffered any 
major delays because of lack of spares 
for its mixed U. S.-Soviet fleet. The 
Convair 440s undergo a daily line main- 
tenance check and usually log a total of 
about 8.000 flight hours between com- 
pletion of major overhauls. 


The airline has recently experimented 
with a fonn of progressive maintenance 
on the Douglas DC-6B. which has 
proved so satisfactory that it now plans 
to adapt its Convair 440s to the same 
procedure. 

Previously. JAT’s conventional main- 
tenance system worked like this: 

• DC-3: After 10 flight hours, first 
check is made between flights (7 man 
hours), second check after 65 hr. lasting 
one day (120 man hours), third check 
after 200 hr. requiring two days (200 
man hours), fourth check after 800 hr. 
requiring three days (800 man hours), 
and major overhaul after a maximum 
of 7,000 hr. (10.000 man hours re- 
quiring 4-to-6 weeks). The airline also 
attempts to canv out major overhauls 
during the slack winter season and 

craft out of sendee at any one time. 

• 11-14: First check is made after 10 hr. 
(8 man hours), second after 25 hr. (50 
man hours), third after 50 hr. (1 50 man 
hours), fourth after 100 hr. (300 man 
hours), fifth after 300 hr. (350 man 
hours) and major overhauls after 2.000 
hr. (15.000 man hours). JAT officials 
declined to specify why the Il-14s re- 
quire more frequent inspections than 
the older DC-3 fleet. 

• Convair 440: First check after 100 
flight hours (150 man hours). Major 
overhaul cvcle begins at 1.000 hr., is 
completed after 8.000 hr. (2.000 man 

• Douglas DC-6B: First check after 100 
flight hours (250 man hours). Major 
overhaul begins at 1.200 flight hours 
and is completed after 10.000 hr. (2,500 
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Pace Predicts Additional Losses 
From Convair 990 Development 


Dover, Del.— General Dynamics stock- 
holders can expect further losses this 
year from the Convair Division trans- 
port program, primarily stemming from 
development problems with the Con- 
vair 990, Board Chairman Frank Pace, 
J r.. told the annual meeting. 

Pace said that despite the apparent 
success of recent flight tests of a modi- 
fied 990, solving the 990 design difficul- 
ties by the new December certification 
deadline remains the major problem 
currently faced by General Dynamics. 
His remarks on the 990 program were 
seconded by C. R. MacBride, executive 
vice president and acting president of 
the Convair Division. 

Board of directors was re-elected by 
a wider margin than last vear, and Pace 
cited this as "clear evidence” of the 
stockholders’ "interest and support" of 
General Dynamics management. 

Reviewing the progress of other Gen- 
eral Dynamics divisions, Pace cited Can- 
adair. Electric Boat. General Atomic, 
G. D. Electronics and Convair Astro- 
nautics. as being among the most valu- 
able to the corporation from a profit 
and growth standpoint. 

Electric Boat, manufacturer of sub- 
marines, "has contributed substantially’’ 
to the General Dvnamics corporate 
earnings and can be expected to improve 
its position because of the increasing 
number of Polaris submarines being 
ordered, Pace said. 

General Atomic has "exceeded all 
expectations,” Pace said, and is now 
one of the two leaders in the commer- 
cial reactor field. He added, however, 
that a ‘‘real return” from this division 


can not be expected for at least five 

G. D, Electronics has absorbed 
Stromberg-Carlson. He said that since 
Stromberg eliminated its television and 
radio production activities, its produc- 
tion of other electronic equipment has 
doubled. 

Convair Astronautics did nearly twice 
the business last year that the Convair 
Division did the year it was acquired by 
General Dynamics, said Pace. 

"All of this, however, is overshadowed 
by our tremendous problem in the com- 
mercial jet field,” he emphasized. A 
pre-tax writeoff at S96.5 million against 
the jet transport program cost General 
Dynamics’ stockholders anticipated 
earnings of 55 per share last year, and 
the corporation is "still not out of the 
woods," Pace said. 

Modifications now being flight tested 
on the 990 have been "extremely en- 
couraging” and may offer a solution to 
the problem, but are not considered the 
“ultimate solution” Pace said. 

MacBride later said the corporation’s 
optimism stems from flight tests under 
which two Convair 990s now have flown 
their V„, (velocity never exceed) de- 
sign speed of Mach 0.91 without any 
indication of structural vibration and 
oscillation that appeared in early flight 
tests. He did not reveal full details 
of the modification but said that re- 
positioning of the outboard engine pods 
27 in. aft was a major part. 

Time has been the biggest concern 
of General Dynamics in its entire com- 
mercial jet program. Pace said, pointing 
cut that the corporation is facing the 


Hilton Hotel Deal 

Cencral Dynamics Corp. may be faced 

the Hilton Hotel Corp.. growing out of 
a transaction between Hilton and the 
Crown family which sold Material Serv- 
ice Corp. to General Dynamics fast year. 

The Crown interests purchased the 
Beverly Hilton Hotel in Los Angeles and 
leased it back to Hilton, using as part 
payment 366.234 shares of General 
Dynamics convertible preferred stock, 
part of the stock the Crown family re- 
ceived in payment for Material Service. 

Hilton has the option to sell the stock 
to General Dynamics at S66 a share be- 
tween June 15 and June 30 and the 
option is expected to be exercised. On 
top of its Convair 990 jet transport ex- 
penses, the S25-million expense will 
place an added burden on General 
Dynamics' working capital position. 


question of whether or not the 990 can 
be manufactured in time to be com- 
petitive in the world market. Pace told 
one stockholder the corporation is con- 
fident that the aircraft will meet its 
certification requirements, has increased 
its sales program internationally and 
intends to “stay in the business as long 
as we make a profit and get out if wc 

Unforeseen delays in the Convair 880 
program also placed this aircraft in an 
unfavorable marketing position. Pace 
said, primarily because of the financing 
difficulties of a major airline customer 
and the fact that Pratt & Whitney was 
able to offer a turbofan type engine be- 
fore General Electric, which manu- 
factures the CJ-805-23 turbofan power- 
l>lants used on the Convair 990. 

General Dynamics still is interested 
in the feasibility of a supersonic aircraft 
and will go ahead with detailed studies. 
Pace said, since Convair-built aircraft 
now hold most of the military speed 
records and the B-5S Hustler is con- 
sidered a good testbed for supersonic 
transport development. 

■'However,” Pace cautioned, "there is 
still the question of are we going to be 
caught in the same trap as with the 
commercial jet program. I don’t think 
we’ll go this alone on the stockholders’ 
money. Wc need a consortium of air- 
lines or government backing." 

MacBride noted that Convair feels 
the 990 can. with modifications, be 
utilized economically on either medium 
or long-haul routes, but the division has 
studied all types of design and has "def- 
inite plans” tor a new aircraft proposal 
competitive with the Boeing 727. This 
i; understood to be a different aircraft 
than the Convair 60 (AW Aug. 1. 
p. 40). Pace added that the division's 
"commercial jet problem” has compli- 
cated these plans. 


General Dynamics Reorganization 

General Dynamics’ predicted shakcuji of its Convair Division (AW Apr. 17. p. 25) 
took place last week with the formation of five new divisions of General Dynamics 
and grouping of all divisions into tw-o major organizations. Major impact of the 

• Elimination of the historic Convair name from the organization. Convair now 
will become five sc|iaratc divisions: General Dynamics/ Astronautics: General Dv- 
namics/Ft. Worth; General Dynamics/Pomona: General Dynamics/San Diego, and 
General Dynamics/Daingcrficld. 

• Moving operational headquarters of General Dynamics to San Diego and transfer 
of General Dynamics president Lari D. Johnson there for more direct corporate 
supervision of operations that account for 75% of General Dynamics business. 

C. Rhoades MacBride. who replaced J. V. Naisli as Convair president, will become 
one of two executive vice presidents w-ho will head the two new division organiza- 
tions, both of whom report directly to Johnson. MacBride’s divisions will include 
the five new ones created from the Convair organization and the General Atomic 
Division. 

The other divisions of General Dynamics, including Canadair. Electric Boat. 
General Aircraft and Leasing and General Dynamics/Elcctronics. will be responsi- 
ble to W. P. Gullandcr, former executive vice president-finance and administration. 

Hie former Convair general office at San Diego will be eliminated and key per- 
sonnel will be reassigned to the corporate staff or to operating divisions. 
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Performance-proved, 

Sylvania Gold Brand Tubes 

..OUTSTANDING’ 


J.R. REAGAN, ASST. SUPT. OF COMMUNICATIONS, PIEDMONT AIRLINES, SAYS . . . 

“We have been using the GB series of tubes for about 18 months and 
the results have been outstanding. I started a file card system on each 
GB tube we had in service ... a lot of record keeping . . . after one year, 
decided it was not worth the time in keeping an hourly record due to 
the extremely few GB tube failures we experienced during the first 
year. 

“We greatly appreciate the interest Sylvania has taken regarding our 
tube problems . . . the personal interest shown toward Piedmont 
Airlines.” 

If your tube performance is less than outstanding, replace with 
SYLVANIA GOLD BRAND TUBES. 


Available from your Sylvania Industrial Tube Distributor 

SYLVANIA 

GENERAL TELEPHONE & ELECTRONICS W) 
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MAULER 

MOBILITY 

-BY FMC 

SELF-CONTAINED 
WEAPONS SYSTEM 


The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobility — engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U. S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the launching 
pod assembly and the auxiliary power unit. Result: 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any terrain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 



For further information, write on com- 
pany letterhead to Preliminary Design 
Engineering Dept., FMC Ordnance Divi- 
sion, P.O. Box 367, San Jose, California. 
Phone: CYpress 4-8124. 



FOOD MACHINERY AND CHEMICAL 
CORPORATION 

Ordnance Division 

IIOS COLEMAN AVENUE. SAN JOSE, CALIF. 


Airline Income and Expenses— 1960 




Four capabilities qualify Grumman 
for advanced outer space projects: 

FIRST: manpower— Grumman's labor stability 
has made possible the organization of a group of 
scientists, engineers and skilled workmen with high 
individual and collective experience. 

SECOND: systems management 

ability — Grumman has repeatedly demonstrated its 
ability to administer complete, complex systems, 
from initial design to final utilization. 

Most recent examples are the AO-1 Mohawk, the WF-2 
Tracer, the A2F Intruder, and the W2F Hawkeye, all 
operational within the last 30 months. 

THIRD: complete research and test 
facilities — Grumman’s already extensive 
aero-space facilities were further expanded in 
1960 by a new 5-million-dollar Electronics Systems 
Center which houses some of the most advanced 
equipment in the country. A major space environmental 
installation is also currently under way. 

FOURTH: continuing space studies— 

For many months Grumman scientists and engineers 
have carried on extensive studies in such fields as 
stabilization and control, data processing, plasma 
physics, magnetohydrodynamics, hypersonic 
aerodynamics and related fields, to complement the 
company’s outer space programs. 

These four areas comprise Grumman’s competence in 
transforming ideas into reality. This ability is being 
demonstrated in the Orbiting Astronomical 
Observatory (OAO) shown at left in an artist’s 
impression. Conceived by Goddard Space Flight 
Center of National Aeronautics and Space 
Administration, and now under development by- 
Gru mm an, the OAO will be used to study the 
unknowns of ultraviolet radiation from the stars . . . 
the life history of stars . . . the origins of the universe. 
Launching date: 1963. Grumman Aircraft Engineering 
Corporation, Bethpage, Long Island, N. Y. 


Advanced ideas grow 
into reality at . . . 


SHORTLINES 


AIRLINE OBSERVER 

► Trend of Kennedy Administration thinking appears to be running toward 
more centralization of U. S. transportation systems, with government control 
tightened through closer coordination between regulatory agencies. Forma- 
tion of a transportation department at cabinet level has not vet emerged 
as a strong possibility. In the development of a national transportation policy, 
chances are good that the outcome of the Federal Aviation Agency task 
force studies, confined to national aviation goals, and the Commerce Depart- 
ment task force studies, devoted to over-all transportation policies, will 


► Austrian Airlines and South African Airways are showing strong interest 
in Sud Aviation Caravellc turbojet transports. Manufacturer also is con- 
ducting extended talks on a Caravellc order with Air-Indiu. but the carrier 
has not yet reached a firm decision. KLM is wavering between the Caravellc 
and Boeing 727. Sud officials also have discussed their transport with Trans 
World Airlines and American in the U. S. 

► Federal Aviation Agency and Civil Aeronautics Board, concerned over in- 
creasing use of separate airports serving cities sufficiently close to be accom- 
modated by one airport, will consider the joint airport concept as an im- 
portant factor in the allocation of federal funds for airport improvement and 
in applications for scheduled airline service. 

► Continental Airlines is retiring more than $6 million in 52% con- 
vertible subordinated debentures issued less than three years ago to finance 
its aircraft re-equipment program. Planned conversion of the debentures into 
common stock will permit the airline to broaden its equity base, retire $6 
million in outstanding debts and eliminate debt interest costs of S3 50,000 
a year. Original due date on the issues was June 1. 1973. Continental ex- 
pects to retain an additional $3.1 million of -1 1 % debentures scheduled for 
retirement in 1970. 

► Attorney General Robert F. Kennedy has asked Congress to increase 
penalties for making false bomb reports. Kennedy has proposed maximum 
penalties of five years in prison and a S 3.000 fine for conviction on a felony 
charge of creating a bomb hoax. He also wants a S1.000 fine and one year 
imprisonment for pranksters convicted of a misdemeanor charge. Kennedy 
reports that the Justice Department has received 1.500 false bomb reports 
since 1956, identified 279 perpetrators, prosecuted 74. won 32 convictions. 

► British European Airways plans a 2,000 flying hour per year utilization 
of its three Armstrong Whitworth Argosy 650 cargo transports (AW May 
1, p. 45). which is expected to produce an annual freight capacity of 16.2 
million ton miles. 

► Federal Aviation Agency traffic controllers, responding to the forced resig- 
nation of Francis M. McDermott who was executive director of the Air 
Traffic Control Assn. (AW Apr. 24, p. 41 ). are circulating petitions demand- 
ing the recall of ATCA's four elected officers. ATCA controllers also are urg- 
ing that the association's constitution and bylaws be rewritten to give local 
chapters a direct voice in group affairs, McDermott, who announced his 
resignation Apr. 17, has been invited to address a May 15-16 meeting of First 
Region (northeast area) controllers in Boston, where the issue probably will 
be decided. 

► Aeroflot has carried more than half a million passengers on its Moscow- 
Leningrad route since introducing 100-passenger, twin-jet Tu-104Bs in April 
1959. The Tu-104Bs cover the 400 mi. over “the most popular air route in 
the USSR” in 55 min. Next summer, Tu-104Bs are to make up to 13 
Moscow-Leningrad round trips on weekdays, with more scheduled on Satur- 
days. Sundavs and holidays. 

► British European Airways' proposal for its own terminal at London Airport 
would involve BEA operation of a short-haul terminal for all airlines at the 
field. Currently, more than 75% of all airline movements at London Air- 
port involve BEA aircraft or aircraft of airlines handled by BEA on the 
ground. 


► Air Traffic Conference has adopted 
new standards for qualifying airline 
travel agents. Agents will now post a 
SI 0.000 bond with the secretary of 
the conference, demonstrate certain ex- 
perience in travel and airline sales, then 
be placed on the conference agency 
list after investigation, making them 
eligible for appointment by the air- 


► ALA Austral, an Argentine airline, 
will buy four Dutch Fokkcr F-27 air- 
craft to be delivered in March-April, 
1962. The aircraft will be powered 
with Rolls-Royce Dart Rlja. 6s. 

► British Overseas Airways Corp. has 
signed a contract with Standard Tele- 
phone and Cables. Ltd.. English asso- 
ciate of International Telephone and 
Telegraph Corp. for an electronic reser- 
vation system to provide information to 
BOAC agents in the United Kingdom 
and Europe for 20 weeks in advance. 

► Federal Aviation Agency has ruled 
that airline pilots with less than 100 
hr. in command of a type or aircraft 
will be held to 1 00 ft. ceiling and one- 
half-mile visibility higher than estab- 
lished standards. Previously, airlines 
imposed such restrictions although 
check pilots were allowed to certify 
that a pilot could operate at standard 
landing minimums before the 100 hr. 
of experience were acquired. 

► Lake Central Airlines has added 
Akron and Canton. Ohio to its system 
and inaugurated service between In- 
dianapolis and Baltimore via Washing- 
ton. D. C.. Wheeling and Morgan- 
town. W. Va., and Zanesville, 
Columbus, and Dayton. Ohio. 

► Nortlnvest Airlines has sold its last 
seven DC-4s to Aircraft Holding Co., 
Seattle. Wash. 

► Pan American World Airways has 
reached a threc-vear agreement with 
Austrian Airlines to provide technical 
assistance to Austrian’s management 
and operations departments. Austrian 
Carrier serves 24 cities in 18 European 
and Middle Eastern nations. 

► Piedmont Airlines has an excursion 
plan allowing a 75% fare reduction on 
the return leg of a weekend round-trip 
flight. The return trip must be made 
the same weekend or on a weekend 
within 30 days. 

► Seaboard &• Western Airlines changed 
its name last week to Seaboard World 
Airlines. 
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Symbol of quality 
in aircraft 

modification • . 




America’s first pure jet corporate transport, the four- 
engined Lockheed JetStar, is an extremely high 
speed, pressurized aircraft. This advanced tool of 
modern management requires the utmost skill in the 
construction of furnishings and equipment and their 
attachment and fitting to the airframe. AiResearch 
Aviation Service provides this critically important 
skill through actual experience, having designed and 
installed more executive interiors for pressurized 
aircraft than any other company. 

The JetStar is designed to accommodate a wide 
variety of highly efficient and comfortable interiors. 
Custom designed, fabricated and installed by 
AiResearch interior stylists and engineering 


specialists for the individual JetStar purchaser, all 
furniture, galleys, lavatories and other appointments 
are of fully-stressed, lightweight construction. 

A full-scale mock-up of the cabin is used for 
prefitting the custom-built furnishings to insure pre- 
cision work and reduce modification time. This modi- 
fication includes exterior painting of the aircraft 
and ducting of the AiResearch pressurization system, 
standard equipment on all Lockheed JetStars. 

The most complete modification center of its kind, 
AiResearch Aviation Service employs more than 600 
highly trained and experienced engineers, techni- 
cians and craftsmen using the most modem manufac- 
turing and testing equipment in the industry. 


THE 


Write, wire or telephone today for complete information 

regarding your custom interior for the Lockheed JetStar. 

CORPORATION 

AiResearch Aviation Service Division 



SPACE TECHNOLOGY 



Mercury Astronauts in Final 


Preparations for First Manned Suborbital Space Flight 

Commander Shepard, in space suit, enters elevator to ride up to third level of Redstone gantry and enter Mercury capsule. 


N'avv Commander Alan B. Shepard dons space gear for a full count down and (light simulation test for astronaut and launch personnel 
programed lo cheek out hardware and equipment. Shepard is helped into the Mercury capsule at right. 
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we use al[ ^e arts of communication to serve you better 


One of our biggest capabilities is providing defense com- 
munications— wherever needed. 

If we can’t fill communications needs off the shelf, then 
we’ll start fresh and create the answers to the problems. 
We’ve done that hundreds of times. 

We recently handled the world’s first telephone conver- 
sation via satellite. And we have started development of 
a world-wide communications system employing satellites. 

We developed the world’s first undersea telephone cables 
to speed calls between continents. 

When industry and government needed a way of gath- 
ering huge amounts of coded information from distant 


points, we were ready with our vast telephone network and 
Data-Phone, which transmits at extremely high speeds. 

Far in the frozen north, our engineers are putting 
together the communications system for BMEWS, the na- 
tion’s Ballistic Missile Early Warning System. 

For strategic defense installations, we provide a Group 
Alert and Dispatching System making it possible for one 
pull of the dial to ring up to 480 telephones simultaneously. 

Universal communications— the finest, most dependable 
anywhere— are what we deliver. Inside, outside, on land, 
under the sea, through the air, or into space. 

We invite inquiries. 


.1, ; 

BELL TELEPHONE SYSTEM A 

AMERICAN TEL. & TEL. CO. j WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES / 21 OPERATING COMPANIES 




Commander Shepard is shown seated in Mercury capsule. First manned suborbitnl flight is programed to boost Mercury capsule to an 
altitude of 115 mi. and a distance of 290 stat. mi. in a 15-mill, test of astronaut's ability to withstand the force of liftoff, powered flight, 
some 5 min. of weightlessness, and entry and landing phases (AW May 1, p. 30). 


Air Force Capt. Virgil I. Grissom is prepared for testing in the U. S. Navy centrifuge at Johnsvillc, Pa. First manned Mercury flight was 
planned to give astronaut more chance to test manual operation of flight control system than cosmonaut Gagarin apparently had. 
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NASA Plans Offshore Saturn C-2 Firings 


By Irving Stone 

Los Angeles— Huge launch facilities 
off the Florida coast to accommodate 
advanced versions of the Saturn space 
vehicle are being planned by NASA's 
Marshall Space Flight Center in antici- 
pation of saturation conditions at the 
Atlantic Missile Range's Cape Canav- 
eral launch site. 

Proposals for a preliminary design 
study now arc being evaluated in the 
industry competition being conducted 
by NASA. Contract award is expected 
late this month to one of the companies 
or industry teams which have proposed 

I he studv, considering both semi- 
offshore and offshore facilities, will be 
based on these fundamental assump- 

• Saturn C-2 will be the initial space 
vehicle to be launched from the new 
complex. This basic three-stage Saturn 
version would have an over-all length of 
195 ft., a total thrust of almost 2.4 
million lb. (See accompanying illustra- 

• Nuclear propulsion will be available 
by 1967 and could be used for cither 
earth-launched or orbit-launched vehi- 
cles using hydrogen as fuel. This indi- 


cates that Satum follow-on vehicle ver- 
sions to be launched from the complex 
will incorporate nuclear stages, prob- 
ably the Nerva nuclear space propul- 
sion svstem to be developed under 
NASA’s Project Rover. 

• Semi-offshore facilities would be lo- 
cated in the general area of existing 
(Launch Complex 34) and planned 
Saturn facilities (Vehicle Launch Com- 
plex 37) at Cape Canaveral. 

• Offshore complex would be located 
at such a distance from the shore that 
primary logistical support will be by 
water-borne vessels. 

• Water depth at the offshore com- 
plex location will be approximately 50 
ft. 

• Use of hydrogen fuel will require that 
separation of launch pads and separa- 
tion of pads from service structures will 
be about 1.200 ft. Blockhousc-pad maxi- 
mum separation distance will be 1,200 
ft., for allowable voltage drop for pres- 
ent cabin and checkout-equipment de- 
sign. 

• All structures will have to withstand 
maximum winds of 125 mph. 

• All space vehicles will have to be ori- 
ented on a due east azimuth at launch. 

While the present focal point for all 
Saturn space vehicle operations is the 


launching facilities at Cape Canaveral, 
Marshall Space Flight Center’s projec- 
tion for expansion of these facilities is 
based on the premise that launch re- 
quirements for large space vehicles may 
soon exceed the land limits of the Cape. 
But in the new facilities planned to 
cope with this situation, aim is to re- 
alize maximum utilization of existing 
basic design of ground support equip- 
ment and launch facilities such as em- 
bodied in the VLF-37 Saturn C-l du- 
plex pad layout projected for Cape 
Canaveral. Modification for adaption 
to the semi-offshore or offshore con- 
cepts is expected to be held to a mini- 
mum. consistent with new require- 
ments. 

Semi-Offshore Complex 

The semi-offshore facility will have a 
portion of the launch complex on the 
mainland (Cape Canaveral) and another 
portion located over water or on an 
artificial extension of the mainland. 
This approach offers the specific ad- 
vantages of limited extension of land 
area capabilities with maximum use of 
existing ground support equipment and 
facility designs. Marshall Space Flight 
Center feels that the feasibility of adapt- 
ing these existing designs to a seini- 
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FOR 

MILITARY 

REQUIREMENTS 
BE SURE OF MAXIMUM 
RELIABILITY... SPECIFY 

PH I LCO 

TRANSISTORS 



Look to the pioneer producer of many millions of 
Military transistors for your critical applications. 
Philco has been the symbol of reliability from one 
of the industry's first JAN types (2N128) to the 
present broad Military line. 

The enviable record of ultra-reliable performance 
has resulted in the use of Philco transistors in many 
Military programs. The following types are available 
to existing Military specifications: 




PH I LCO, 

|=g5| ^famoui fpr Qta/t/ty l/ielt/ortH Over 


L ANSDALE DIVISION 


• LANSDALE, PENNSYLVANIA 
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RESEARCH AND DEVELOPMENT AT LOCKHEED 


...is setting the pace in space for years ahead 

Lockheed Missiles and Space Division’s progress transcends even that of 
an era marked by phenomenal scientific growth. To an important degree, the 
Division's research and development activities are considered to be the 
basis of its success. 

As systems manager for the Navy POLARIS Missile and the Air Force 
AGENA Satellite in the DISCOVERER and MIDAS programs, the 
Division is engaged in extensive research in many diverse engineering and 
scientific fields. Some highlights of current research and development activities 
include: Operations research and preliminary design; nuclear and space 
physics; physical electronics; chemistry; materials: mathematics; engineering 
mechanics; electronic communications and instrumentation; and 
computer research and development. 

Research is a concept which holds many different meanings to those concerned 
with science and technology. At Lockheed, a distinction is made between 
(he nature of the work and its objectives. Consequently, such terms as basic 
research, applied research, systems or operations analysis, engineering 
and development are used. A given individual might find that his personal 
inclination often leads him quite naturally from one type of research to 
another. Recognition of this desire is reflected in the scope of work conducted 
in the Research Branch at Lockheed Missiles and Space Division. Principal 
research activities are: Pure and applied research; advanced design; engineering 
analysis; electronic prototype development: and machine computation. 
Organization is determined by the technical field rather than by the type of 
research. For example, a structural dynamicist, as a member of the 
Structures Department, may, on one occasion, work on future space vehicle 
configurations, at another time be associated with current projects such as 
the POLARIS or Satellite programs, or he may be engaged in basic research 
at the research laboratory. In each case, the individual has the opportunity 

his field of interest. 

Important staff positions at Lockheed's Research and Development Branch 
in Palo Alto are available. Those scientists and engineers with experience related 
to the above areas are invited to write to: Research and Development Staff, 

Dept. M-25C, 962 West El Camino Real, Sunnyvale, California. U. S. citizenship 
or existing Department of Defense industrial security clearance is required. 

All qualified applicants will receive consideration for employment without 
regard to race, creed, color or national origin. 

Lockheed MISSILES AND SPACE DIVISION 






Engineered 

Environment 

The thimble-sized nest of the potter wasp 
is a feat of engineered environment as 
well as artistry. The mother wasp care- 
fully gathers hundreds of particles of 
wet clay and positions them inside the 
nest so that air can circulate around 
them. This maintains proper humidity 
for larvae during the hot, dry months. 

How is humidity control being handled 
in your project? Proper and reliable 
functioning of electronic components as 
well as the efficiency of personnel depend 
on precision humidity control. Special- 
ized AAF equipment that "tailors" the 
atmosphere for you includes many other 
engineered products built to rigid mili- 
tary standards, 

AAF's half century of experience is 
available to you. Our engineering staff 
is ready to collaborate with yours in con- 
quering environmental control problems. 
"Better air is our business." 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 

American Air Filter Co., Inc. 

310 Third St. • Hock Island, III. • Phone 788-9311 


Physical Parameters of Saturn C-2 Stages 


Pnramctcr/Stage S-I S-1I S-IV 

Engine 8-Rocketdync H-l -4-Rockctdync J-2 6-P&WLR-115s 

(JP-4-lox) (I.iq. H-lox) (Liq. H-lox) 

Thrust (lb.) 8 X 188,000 4X 200.000 6X 15,000 

Diameter (in.) 257 260 220” 

Length (ft.) 76 69 53” 

Dry Weight (lb.) 88,500 26,500 ...” 

Usable Propellants (lb.). . 600.000 300,000 ...” 

Liftoff Weight (lb.) 709.500 361.300 ...” 


” Original projection for Saturn C-2 included an S IN' third stage composed of 
four P&W LR-119s. each developing 17,500 lb. thrust, but change was made to the 
six earlier-development, lower-thrust (15,000 lb.) LR-115s. This is not expected to 
affect the overall configuration of the stage, hence tile 220-iu. dia. and 33-ft. length 
should remain essentially the same. Dry weight of the four-engine S-IV stage was to 
be 11.000 lb., stage weight at liftoff, i 15,200 lb. (both figures include 2.500 lb. of 
guidance and control equipment not shipped with the stage.) Hence these weights 
for the six-unit S-IV stage will increase proportionately, as will the weight for the 
usable propellants, which was targeted to be 100.000 lb. for the four-engine S-IV 

For some missions. S3turn C-2 additionally may use an S-V stage, making it a four- 
stage vehicle. The S-V stage will consist of two LR-115 engines (instead of two LR- 
119s. as originallv planned) each developing 15.000 lb. thrust, for a total S-V thrust 
of 30.000 lb. 

Operational date for the Saturn C-2 space vehicle nray be late in 1964. Develop- 
ment tempo will depend, in substantial degree, upon progress with Saturn C-l vehicle. 


offshore application, as contemplated, 
has been demonstrated in various indus- 
trial and defense applications and in 
many conceptual proposals for missile 
and space vehicle system. 

In the development of the semi-off- 
shore facility, many variations will be 
possible. Concepts may vary between 
placing the minimum or maximum 
facilities beyond the existing shoreline, 
the shoreline could be extended by 
artificial land buildup, causeways could 
be constructed, or channels dredged to 
accommodate water-borne vessels for 
operational and logistic support to the 
semi-offshore facilities. 

The shallow water depth in the 
immediate offshore (semi-offshore) area 
will be a major factor in deciding 
whether the semi-offshore or the off- 
shore concept is the optimum one. 
Offshore Possibilities 

Offshore launching sites offer the ad- 
vantages of unlimited area at no cost, 
remote location of launch facilities for 
special hazard protection, unlimited 
water supply for flooding jet blast deflec- 
tors, and other economic and opera- 
tional advantages. 

Preliminary investigations indicate 
favorable oceanographic and hydro- 
graphic conditions for establishing these 
launch facilities in the vicinity of Cape 
Canaveral. 

All feasible schemes, such as fixed 
structures and semi-fixed floating vessels 
and dry docks will be evaluated in de- 
termining a sound approach to the de- 
velopment of the optimum offshore 
concept. Free-floating structures will 


not be considered in this particular 

The service structure, umbilical tower, 
checkout and control equipment, and 
launch pad superstructure of the VLF- 
37 complex probable could be adapted 
to the offshore applications with only 
minor modifications. But extensive 
modification redesign of the launch 
platform, deflector (if one is used), 

Bidders for Suturn 
Offshore Facility Study 

Industry members or teams which sub- 
mitted proposals in competition for 
Saturn offshore launch facilities study in- 

• Aerojet-General’s Aetron Division, in 
association with Parsons. Brinkcrhoff, 
Quadc & Douglas. 

• Kaiser Engineers Division of Henry J. 
Kaiser Co. 

• Cal-Val Research & Development 
Corp., with Marine Division of Perini 
Corp., and Rader & Associates. 

• Consolidated Western Steel Division 
of U. S. Steel Corp. 

• Dc Long Corp. with Acronutronic Di- 
vision of Ford Motor Co. 

• Douglas Aircraft Co., with Brown & 
Root, Inc. 

• The Ralph M. Parsons Co., with Radio 
Corp. of America, and J. Ray McDermott 
& Co., Inc. 

• Daniel. Mann, Johnson & Mendenhall 
(consulting with Shipbuilding Division 
of Bethlehem Steel Co.) 

• Lockheed Missile & Space Division, 
with Bechtel Corp. 
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PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 

As a department of Fairchild's Defense Products Division, Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 
Rapid go-no-go electronic test equipment also has been designed and produced for operational 
check-out of missile, drone and aircraft systems. 

Whatever the environment or the requirement— the 
Du Mont Department offers over 25 years of experi- 
ence as the pioneer in military electronics. For in- 
formation or specifications, write the Marketing 
Manager, Du Mont Military Electronics Depart- 
ment, Defense Products Division, 750 Bloomfield 
A venue, Clifton, New Jersey, 



DEFENSE PRODUCTS DIVISION 


Engineers and Scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 







he outlet port. 
► Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 


► Low weight, high performance a 
unusual adaptability to space f 
geometry of housing structure mr 
Gerotor pumps ideal for gearbox li 


eight dow 


their attempts t 
with high servic 


reliability 
». Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 

Technical data is available and your 
inquiry is invited. Write: 

W. H. NICHOLS CO. 


., WALTHAM 5. 


blockhouse structure, electrical distribu- 
tion system, and propellant system will 
be necessary, depending upon the basic 
concept under consideration. 

On a marine project, such as the off- 
shore facility, the construction time 
spent at sea will be the most expensive 
and the most hazardous. This will pro- 
mote emphasis, in the study, on design 
for maximum prefabrication and to 
facilitate marine erection of the struc- 
tural elements to meet a preplanned 
sequence and method of construction. 
Comparative time and cost factors will 
have to be evaluated for on-site con- 
struction and floating entire prefabri- 
cated structures to the offshore position. 

Methods of transporting and trans- 
ferring propellants will be investigated, 
particularly with regard to cryogenics, 
since the quantities of liquid hydrogen 
and oxygen will be substantial for stages 
S-1I arid S-IV— considerable more than 
’.00,000 lb. and 100,000 lb., re- 
spectively. Probability is that barge- 
mounted tanks will be the most feasible 
method of transporting these low-tem- 
perature fluids, but other methods, such 
as towing flexible containers for con- 
ventional RP-1 fuel, may also be ap- 
plicable. 

Initial transfer of all propellants from 
a transport vessel to the space vehicle 
tanks may have to be accomplished with 
the vessels moored adjacent to the 
launch pad, but because evaporation 
losses of liquid hydrogen and oxygen 
require replenishing during standby un- 
til just prior to launch, a remote re- 
plenishing station and transfer lines will 
be required for this operation. 

Integral electrical power supply, in- 
cluding emergency standby power, may 
be required as part of the offshore 
complex. Analysis will involve a com- 
parison of central plant location versus 
transport-mounted power supply for the 
propellant transfer operations, and an 
above-water distribution system versus 

Handling and erection of the booster 
and upper stages at sea is not expected 
to present new problems, except in the 
method to be used for transfer from a 
floating vessel to the launch pad. A 
floating vessel transporting the vehicle 
would have to be stabilized prior to 
transfer operations to minimize the pos- 
sibility of damage to the stage, since 
transfer may be required under rough 
sea conditions. 

Safety requirements for the offshore 
site will be similar, but more complex, 
than for a land-based site. An escape 
system to meet a prelaunch operational 
disaster will have to provide for water- 
borne escape from the launch pad area 
as well as escape from the service struc- 
ture and launch pad. If an explosion 
or launch pad abort should dump large 
quantities of burning propellants on the 
water surface, means will be required to 
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prevent the fire from spreading to other 
structures or nearby vessels. 

Because launch preparations will re- 
quire several days, quarters will be 
required for semi-permanent operations 

and for a limited number of transients. 
These quarters might be aboard ship, 
or aboard the offshore structures. 

The logistic plan for the offshore 
structure will favor a minimum amount 
of shipping in keeping with effective 
support of launch complex operations. 
Probability is that all logistical support 
items will be available at Port Canaveral. 
Key factors in the logistic plan will be 
the employment of multi-purpose ves- 
sels. sequence of launch operations, and 
method of handling the space vehicle 
stages and propellants. 

The formulation of the semi-offshore 
and offshore facilities concepts will be 
developed and compared in detail on 
the basis of economics, operational and 
schedule requirements, simplicity, re- 
liability, construction scheduling, sup- 
port requirements, and safety. 

Consideration will be given to the 
potential expansion capabilities of each 
concept, in relation to how they would 
be affected by multiple complex require- 
ments, and the special requirements 
that would result from larger space 
vehicles and the employment of nuclear 
powerplants. 

Also the comparison of the two ap- 
proaches will be a major factor in the 
determination of which concept or com- 
bination of concepts will be optimum. 
One possibility is that the studies may 
determine that the semi-offshorc facility 
may be the first step in the progression 
to an offshore facility. 
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FROM 

VANGUARD TO DYNA SOAR 


Honeywell’s 
in guidance and 
spans the 

The space age is only three years old, but the companies 
responsible for the spectacular advances during this short 
period qualified for their space assignments by virtue 
of extensive prior experience and knowledge. Honeywell, 
for example, had been designing and producing auto- 
matic flight control systems for over fifteen years when 
it was selected to develop the inertial reference system 
for Vanguard I. A number of Honeywell flight control 
systems were “firsts”— electronic (for the B-17), super- 
sonic (for the F-100) and adaptive (for the X-lo). 

Honeywell inertial reference systems or precision 


experience 
control systems 
space age 

floated gyros have guided 30 of the 39 satellites the U.S. 
successfully placed in orbit. Vital contributions 
have been made to space exploration, space communica- 
tions, meteorology, missiles, and manned space flight. 
Honeywell’s role has been extended to systems respon- 
sibility on some of the most sophisticated space projects. 
In every case, Honeywell’s contribution has been backed 
by the full scope of scientific skills and production facil- 
ities required to do the job. Illustrated on the pages 
below are examples of Honeywell's proven capability 
. . . from Vanguard to Dyna Soar. 


SPACEABILITY— THE CASE FOR HONEYWELL SYSTEMS RESPONSIBILITY 

Guidance and stabilization, environmental control, and instrumen- 
tation — all essential to space operations — are Honeywell specialties, 
stemming from Honeywell’s 76 years of experience in automatic 
control. 

Honeywell’s Military Products Group, staffed with 11,000 em- 
ployees (2,000 of whom are professional engineers), occupies over 
two million square feet of facilities in eight cities. Honeywell’s 
fifteen other divisions and the experience of their 29,000 employees, 
form an immense reserve in research and production facilities which 
the Military Products Group draws upon for special support. All of 
these varied resources are coordinated on Honeywell systems man- 
agement contracts. To learn how Honeywell can assist you in your 
space programs, contact your local Honeywell representative, or 
write: Honeywell, Aeronautical Division, 2600 Ridgway Road, Min- 
neapolis 40, Minnesota. 

Honeywell 


73 




ENGINEERS: GROW WITH HONEYWELL 


New and expanding programs at 
Honeywell Aero have created these and 
other attractive openings now: 


Senior Systems Analyst with experience in analysis of air- 
craft stability and control. Familiar with both analog 
and digital computers and capable of applying various 
types of stability criteria such as phase amplitude plots. 


Airborne Digital Computer Engineer with experience in special 
purpose computers, transistor logic, digital input- 
output devices, high speed memories or miniaturized 
circuit methods. 

Inertial Sensors Engineer with experience in classical and 
quantum mechanics including flotation and electro- 
static techniques, cryogenic molecular spin and nuclear 
magnetic resonance phenomena. 

Human Factors Engineer. Desire BSEE with MS in Psy- 
chology or BS in Psychology with MSEE or equivalent, 
to design and lay out man-machine interface specifica- 
tions, control and display dynamics and perform 
experimental work on human control information 
processing abilities. 

Senior Physical Chemist— Space Cabin Environment to develop 
methods of maintaining desired levels of gas concen- 
tration and develop processes for reclaiming waste 
materials for orbital, lunar, and deep space missions. 


Systems Integration Specialist. Broad background in aero- 
dynamics, thermodynamics, structures, guidance and 
control, configuration and design trade-offs. 

Join the team selected for system responsibility on 
some of the most interesting— and challenging— proj- 
ects now under development. Select the position best 
suited for you and send your resume or request for 
further information to: Mr. Clyde Hansen, Technical 
Director, Aeronautical Division, 2624Ridgway Road, 
Minneapolis 40, Minnesota. 


Honeywell 



Senior Flight Systems Engineer with experience in systems 
design, stability and control, and configuration analysis 
for aircraft and or missiles. Should be familiar with the 
techniques associated with satellite rendezvous, trajec- 
tory and re-entry analysis. 

Senior Optical Pick-off Engineer. Experimental physicist with 
experience in development of small precise electro- 
optical devices. 


r 




Zero-Gravity Flights T est Liquid Hydrogen 


Convair-Astronautics is studying the 
behavior of liquid hydrogen, the fuel 
for the Centaur space vehicle, under 
zero-gravity conditions in a series of 35 
KC-135 flights scheduled to be com- 
pleted in June. 

Convair engineers are conducting the 
study to determine the effects of weight- 
lessness on the motions of liquid hydro- 
gen, bubble formation, the venting of 
surplus vapor and rates of heat transfer. 
The company is developing the Centaur 
stage, which is powered by two Pratt & 
Whitney I.R-115 liquid hydrogen en- 
gines. for NASA . 

About 1 5 tests are conducted during 
each two-hour flight, with test runs 
providing up to 30 sec. of weightless- 
ness. Tire KC-135 studies are a contin- 
uation of experiments begun with a C- 
131B. which provided 5-12 sec. of 
weightlessness. Over 500 tests have 
been run. 

Convair conducts its experiments in a 
KC-135. USAF Aeronautical Systems 
Division operates from W right-Pa tter- 
son AFB, Ohio, for zero-gravity tests. 

Observations are made with a cap- 
sule 4 ft. long and 2 ft. wide which 
carries a 5 qt. vacuum bottle contain- 
ing the liquid hydrogen. The capsule is 
placed inside a nylon bag 20 ft. long 
and 10 ft. wide which is inflated with 
nitrogen to avoid the explosive hazard 
of spilled hydrogen. The capsule lias 
high pressure nitrogen cylinders at- 
tached to its sides, and this inert gas 
drives a self-contained power system to 
operate instruments measuring temper- 
ature, pressure and heat transfer rates, 
plus a recorder and 16 mm. camera. 

Two Convair engineers, wearing oxy- 
gen masks, work in the nylon bag dur- 
ing the experiments. They replenish 
nitrogen and hydrogen supplies between 
test runs. Another two engineers make 
observations through windows in the 
bag. The KC-135 pilot monitors the 
tests with a closed-circuit television sys- 
tem and extends their duration bv 
maneuvering the aircraft to keep the 
fuselage from touching the capsule. 

Russians Hint At 
Weather Satellite 

Moscow— Development of a Russian 
weather satellite system— similar to the 
National Aeronautics and Space Ad- 
ministration's Nimbus— has been hinted 
by Prof. Georgi Pokrovskii, Soviet 
scientist, who said in a Tass interview 
that it would be "expedient to create 
within the next few years a system of 
man-made satellites which would form 
several rings, at different altitudes, over 
the earth's surface.” 
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DOUGLAS Aircraft Co. pilot in water during tests of company's distress beacoir which is attached to his waist. Signals generated by tiny 
transmitter beacon are radiated from antenna in floating bag which is automatically inflated by carbon dioxide discharge. 


Lightweight Pilot Distress Beacons Tested 



PROTOTYPE of Distressed Airman Recovery Beacon (DARB) which will be able to be car- 
ried in the pocket of a pilot's flight suit. Beacon will radiate UHF distress signals for 100 
hours after collapsible antenna is withdrawn from case. Final package will weigh 5 i oz. and 
its low-power signals will be capable of being picked np by special airborne phase-lock 
m line-of-sight distances up to 150 mi. 


By Barry Miller 

Los Angeles— Two different concepts 
of equipping a pilot with a lightweight, 
relatively long-life distress beacon which 
can be attached to or placed inside a 
pocket of his flight suit have been tested 
separately in recent experiments con- 
ducted by their respective developers. 
Each beacon can generate distress-fre- 
quency signals on which rescue planes 
can home directly without flying special 
search patterns. 

Tire beacons are small and light 
enough to be carried on the pilot's suit 
without encumbering him. Should he 
be injured or otherwise unable to move 
about, the automatically operated bea- 
cons can generate distress signals needed 
to bring rescue planes directly to him. 

One of the svstems is called DARB 
(Distressed Airman Recovery Beacon) 
and was developed by Hallamore Elec- 
tronics Co., a division of the Siegler 
Corp. in Anaheim, Calif. It employs a 
technique borrowed from earth satellite 
tracking technology which enables it to 
operate over relatively long distances 
with little power. 'Phis reduces the 
amount of batteries and with it the 
weight of the beacon. It requires that 
search aircraft carry- phase-lock tracking 
receivers to pick up the weak signals at 
the longer line-of-sight ranges. 

The other approach, which can be 
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used with standard commercial or mili- 
tary receivers fitted with an adapter and 
two quarter wavelength antennas, is be- 
ing evolved at Douglas Aircraft Co- 
Santa Monica, Calif. This system, too. 
is designed to pick up very low level dis- 
tress signals over line-of-sight ranges of 
about 1 50 mi. 

In bringing their distress beacon con- 
cepts to the hardware stage, each com- 
pany has gone through several succes- 
sively smaller and lighter beacon models. 
In its final packaged form, Ilallamorc’s 
DARB beacon, complete with mercury 
batteries and capable of putting out 
slightly more than one milliwatt of 
power, would scale 5{ oz.. the company 
says. This beacon would generate con- 
tinuous wave distress signals on the 
military distress frequency of 24? me. 
in the UHF range. These signals could 
be picked up by airborne phase-lock re- 
ceivers on a line-of-sight at least 100 mi. 

One of the Douglas beacons, made in 
cooperation with General Antronics 
Corp.. Culver City, weighs less than one 
pound, has power output of 125 mill! 
watts and generates UIIF distress signals 
for S hr. A slightly larger unit, also made 
for Douglas bv General Antronics, 
weighs l.S lb., operates for 10 hr. and 
turns out distress signals in both VHF 
(121.5 me.) and UHF (24? me.) bands. 
In this beacon the basic oscillator out- 
put is doubled to the VHF frequency: 
doubled again by a varactor diode to the 
UHF frequency. Both companies are 
aiming these beacons at the military' 
market. 

Hallamore System 

Ilallamore’s system employs airborne 
receivers similar to the Mierolock type 
of tracking gear which has been em- 
ployed in satellite and space probe track- 
ing. In a test conducted by the com- 
pany. the beacon was flown and the 
receiver operated at the Hallamore plant. 
The receiving system consisted of one 
of the company’s narrow-band phase- 
lock receivers incorporating a standard 
Nems-Clark receiver as an RF amplifier 
and converter. In narrow band opera- 
tion. this receiver svstem has a mini- 
mum signal sensitivity of about —140 
dbm., accounting for the low power out- 
put requirements of Hallamorc’s DARB 
beacon. 

The beacon in this test consisted of 
a battery-powered transistor power oscil- 
lator synchronized to a crystal source. 
The power stage was a Philco MADT 
2N1 1 58 transistor oscillator loosely 
coupled into the antenna circuit. In this 
case radiated output power was 2.5 mw. 
In one packaging scheme the beacon 
was fitted within an aluminum case 
with a collapsible quarter wavelength 
antenna mounted to it. The pilot can 
extend the antenna, automatically turn- 
ing the beacon on. 


DISTRESS beacon package can be mounted on tip of vertical stabilizer of aircraft as indi- 
cated above. Douglas is developing package which would be fired by small rocket upon 
aircraft impact, would be parachuted to the ground or into the water nearby, and would 
then radiate distress signals. Drawing below indicates liow floating beacon fired from vertical 
stabilizer of dow-ned aircraft would radiate UHF distress signals. 


Hallamore has engineered a solid- 
state airborne phase-lock receiver to be 
used in conjunction with the beacon. 
It is fixed tuned, employs plug-in 
printed circuit cards. A broadband 
phase-lock detector occupies a card 
space of 2Vi in. square The single 
channel receiver occupies a volume of 
5 in. x 5Vi in. x 15 in. and weighs less 
than 10 lb., according to Hallamore. 
Power required is roughlv 1 watt at 
28 v. 

For one test, the phase-lock receiver 
and a standard telemetry receiver were 
flown side by side and both receivers 
attempted to pick np beacon signals. 
In many instances, the company re- 
lates, it was impossible to tell with the 


standard receiver whether the beacon 
was radiating. 

In Douglas’ approach, the light- 
weight beacon would be attached to 
the pilot's waist and connected by a 
waterproof cable to an inflatable bal- 
loon type of bag containing an an- 

Thus, the antenna would be afloat 
and erect should the pilot land in the 
water. The beacon would begin broad- 
casting 600 and 1,600 cps. tones twice 
a second after the pilot pulls his para- 
chute cord. 

The pilot's precise location can be 
pinpointed, Douglas savs. with the aid 
of a 5-lb. transistorized antenna adap- 
ter switch connected to a conventional 
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CANNON MS PLUGS 


MEET THE MOST SPECIALIZED AND STRINGENT DEMANDS* Can non MS 

Plugs are built for rugged service! From general duty ground use to specialized mis- 
sile applications, these plugs fulfill the requirements of MIL-C-5015. , . are also suitable 
for many commercial and industrial applications where quality and dependability are 
required. Our full line of environmental resisting MS plugs gives you the optimum 
in interchangeability, variety of contact arrangements, and shell types and sizes. 
The MS series, MS-A, MS-B, MS-C, MS-E, MS-R, MS-K, are available from authorized 
Cannon Distributors everywhere; or write: 


CANNON ELECTRIC COMPANY *3208 Humboldt St., Los Angeles 31, Calif. 



UHF receiver in the search plane. Two 
quarter wave whip antennas extending 
in opposite directions from the plane 
pick up the beacon signals whose rel- 
ative strength is compared by the adap- 
ter. The adapter feeds impulses to a 
left-right meter mounted on the pilot's 
instrument panel. The meter is at 
zero when the antennas arc at right 
angles to the beacon; will dip sharply 
as the pilot passes over the beacon, 
thereby indicating the location of the 
distressed pilot. 

Douglas engineers estimate that an 
ARC-27 airborne military receiver 
equipped with the antenna adapter 
could receive signals from its beacon 
at distances up to 100 or 120 mi. An 
armed services receiver with an ARA- 
27 military adapter might pick up the 
signals out to 25 mi. 

Tests of the Douglas system were 
conducted by the company over the 
Mojave Desert and over the water. For 
operation in mountainous areas, where 
a distressed pilot might be situated in 
a gully, the search plane can be 
equipped with a high-gain Yagi boom 
antenna to boost the range of signal 
reception. Pilots have been recovered 
8 min. after takcolf of the rescue plane 
85 mi. away, according to Douglas. 

Douglas is trying to interest the 
services in an essentially similar system, 
utilizing the same beacon attached to 
the side of a life raft. The beacon 
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Electronic components 
by Lavelle will meet 
your most exacting 
performance standards 
and specifications. 
Men, methods and 



it so for more lhan two 
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sheet metal fabrication 
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Between Philadelphia, Pa., and Trenton, N.J. 
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Chance Vought 
bridges 
the history 
and future 
of Naval Aviation 







For 40 consecutive years, the 
Navy and Chance Vought 
together have strengthened 
national defense and has- 
tened aviation progress. In 
1923, VE-S • went aboard the 
Navy’s first commissioned 
aircraft carrier, the USS Lang- 
ley, to prove that air power 
could go to sea. In the 02U-1 
Corsair, received in 1926, 
Navy pilots captured four 
world's performance records. 
Pilots of the F4U Corsair 
fighter registered an 11-to-l 
kill ratio during World War II, 
and the Corsair remained in 
production 11 years— longer 
than any U. S. fighter before 
or since. In 1953, the Regulus 
attack missile presaged a 
mighty deterrent with its first 
successful launch from a sub- 
marine. In 1957, carrier strik- 
ing speed shot past 1,000- 
mph with delivery on the F8U 
Crusader. Today, Navy and 
Marine Corps fliers maintain 
the Free World’s border- 
watch in more than 700 
Crusaders. Tomorrow? 
Wherever the next big chal- 
lenge lies— in manned space 
flight, or in further mastery 
of the atmosphere— Chance 
Vought is equipped to help 
add more great hours to the 
history of Naval Aviation. 







Value Analysis (VA) is an X-ray-like Sperry program designed 
to take a “second look” at products in the hardware stage. Every 
component part, material and production technique is chal- 
lenged. The objective: lowest product cost at no sacrifice to 
essential quality and performance. 

Sperry VA teams- specialists in engineering, product methods, 
purchasing and quality control-are attaining dramatic reduc- 
tions in costs in a wide range of products and systems. 

By introducing value analysis in the design stage as well, 
additional millions of dollars will be saved for the customer and 
the taxpayer. General offices: Great Neck, N.Y. 


Some typical Sperry programs benefiting from Value Analysis: (left to right) SP-3 Automatic Pilot for light 
aircraft; Army's SERGEANT missile system; Navy’s Mark 19 Gyro-Compass; USAF's APN-59 Airborne Radar 
System; Klystron tubes for long range radar systems (main illustration). 


would be turned on when the raft in- 
flates. 

A number of companies, interested 
in rescue beacon work, have been de- 
veloping devices for this application 
over the past years. 

In the past, the relatively large, bulky 
“Gibson Girl” resale beacon was 
generally standard equipment for the 
life rafts of commercial planes on over- 
water flights. Operation of the “Gib- 
son Girl,” it has long been felt, places 
too great a demand on distressed people 
who mav be sick or injured in a life 
raft. About a year ago, however, 
United Air Lines made Granger As- 
sociates ARB 117 automatically op- 
erated rescue beacon standard equip- 
ment for the life rafts in its planes on 
transpacific flights (AW Mar. 14, I960, 
p. 53). The Granger beacon currently 
is on consignment with other inter- 
national air carriers and is carried on 
a number of executive aircraft. 

Granger Associates beacon weighs 
9Vi lb., transmits on 121.5 me. for up 
to 48 hr., and has a 1 50-mi. range for 
aircraft at 10.000-ft. altitudes. Ilvcon 
Mfg. is making what it regards as a 



New Display Device 



package which can be mounted on the 
tip Of the vertical stabilizer of an air- 
craft. The package is activated on 
longitudinal impact, a disengaging 
switch is initiated and a small rocket 
fires the package into the air where a 
small parachute opens and brings the 
package to a soft landing. The balloon 
antenna inflates and the beacon goes 
on the air. Present plans, Douglas 
engineers say. envisage a beacon with 
sufficient batteries for S hr. of opera- 
tion. The company says it hopes to 
demonstrate the concopt in Honolulu 
during June. 

A similar concept for a beacon 
located on the aircraft's vertical sta- 


bilizer was developed some time ago 
by the Canadian Research Council. 
Unlike the proposed Douglas device, 
the Canadian Crash Position Indicator 
required a special receiver. 

Currently and for the past several 
vears there has been considerable 
amount of aetivitv in the rescue beacon 
field conducted by the companies al- 
ready mentioned as well as l'airchild, 
Philharmonic and Motorola. Much of 
this work according to some workers 
in the field is hampered by the essen- 
tially unsettled philosophy of whether 
the beacon belongs to the pilot, his 
life raft, his ejection seat or none of 
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You can depend on Woodward 
Unfeathering Accumulator 
Kits for safe, immediate 
unfeathering in flight. There’s 
no restart delay or danger of 
failure — engine shake is elimi- 
nated. Installation is simple and 
easy. Entire kit mounts forward 
of the fire wall — weighs only 
4.3 pounds. Kits are available for 
aircraft now in service or new 
applications. Write for 
complete information. 

• for training . . . 

• for proficiency... 

• for demonstration . .. 

WOODWARD 

GOVERNOR 

COMPANY 

ROCKFORD, ILLINOIS 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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CRYOGENICS 


new / efficient 
175 Liter Liquid 
Hydrogen Dewar 


LIQUID 

lIYl)UO(il!S 


Here is (he first commercial 175 liter liquid 
hydrogen dcvvar that eliminates the con- 
ventional. cumbersome liquid nitrogen pro- 
tective shield. A permanent, high vacuum 
is used in conjunction with Cryenco-Lam- 
ina insulation-giving efficient, long stor- 
age time. Hj boil-off is less than 3 ' • per 
day. Dewar is equipped with fail-safe de- 
vices. Price: 1-2— S 1 473.00: 3-6-SI398.00. 
each. 20" O.D. * 6116": tare wt. 180 lbs.: 
ASME: ICC-4L. For large capacity, con- 
venient handling of ( 1 > Hj in your labora- 
tory, write for catalog sheet, 

RESEARCH AND OPERATIONAL EQUIPMENT 
Cryenco manufactures a large line of 
standard cryogenic "hardware"— the dewar 
above is an example -also cryovalves. 
tanks, cold traps, transfer lines, cryostats. 
Engineered products include He-Hj refrig- 
erators. purifiers, liquefiers: ground sup- 
port and flight equipment; accelerator 
equipment. This equipment is designed to 
free physicists and engineers for funda- 
mental work. Write for complete catalog. 


CWl'f/VCO 


CRYOGENIC ENGINEERING COMPANY 

:j 3 .v •>!“ .v.r ■ 
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Vehicle Dept, produces a single composite “best signal” data tape from two magnetic tapes 
made simultaneously at two separate ground stations. Editor, developed by Ortholog Divi- 
sion of Gulton Industries, is shown between tape transport mechanisms at MSVD. 


The first five minutes of an attack on the North American continent would require the swift response of widely deployed 
forces. Millions of informational inputs would be automatically channeled into various command headquarters. The 
assimilation and use of this information for decision and control would depend on vast systems which provide automated 
information processing assistance to military and governmental leaders. ■ Acting in the public interest, we at System 
Development Corporation have helped create this new information technology. ■ In developing these systems, we are 
specifically concerned with the analysis and synthesis of these systems, training men in their use, the instruction of the 
great computers on which the systems are based — and research into future generations of these systems. ■ The SAGE 
air defense system is one example involving extensive SDC effort. The new SAC Control System, now in development, 
is another. TVvo other extremely large systems are in their initial stages. ■ Our approach to these systems projects is inter- 
disciplinary, spanning Operations Research, Engineering, Human Factors and Computer Programming, lb staff our rapidly 
expanding programs in Santa Monica, Calif., Lexington, Mass., Washington, D. C., and Paramus, N. J., we are seeking 
scientists and engineers in all these fields. Address Mr. R. W. Frost, 2432 Colorado Avenue, Santa Monica, California. 
SYSTEM DEVELOPMENT CORPORATION 


r SDC 


Systems that help men make decisions and exert control 


Telemetry Tape Editor Produces 


Composite ‘Best Signal’ Data Tape 


When Decisions Depend on Millions of Variables 


A new automatic magnetic tape ed- 
itor. expected to slash the time pre- 
viously required to combine telemetry 
data recorded simultaneously at several 
different ground stations, recently went 
into operation at General Electric’s 
Missile and Space Vehicle Department. 

1’he new MT-1 tape editor, devel- 
oped by Gulton Industries’ Ortholog 
Division, continuously scans two telem- 
etry tapes which have been recorded 
simultaneously at different ground sta- 
tions. selecting for re-recording on a 
master tape the data which has the 
highest signal-to-noisc ratio. The ed- 
itor automatically switches from one 
tape to another, whenever one has a 
significantly better signal-to-noisc ratio. 

Another mode of operation, which 
General Electric will evaluate, is to 
directly combine the data from the two 
original telemetry tapes, with suitable 
weighting, into a composite that has a 
higher signal-to-noisc ratio than either 
of the originals. 

During long-range missile and aero- 
space vehicle flights, telemetry data 
normally is recorded at several ground 
stations for intentional redundancy and 
because a vehicle quickly moves out of 
range of a single station at line-of-sight 
frequencies used for telemetry. Cor- 
relating the many telemetry tapes to ex- 
tract data from the station that is 


obtaining the best signal at any instant 
has been a time-consuming manual task. 

This prompted General Electric's 
Missile and Space Vehicle Department 
to award a contract for approximately 
S88.000 last summer to Ortholog to 
develop the automatic tape editor. In 
order to use the editor with existing 
tapes and telemetry systems. General 
Electric's specifications called for use of 
existing time codes and commutator 
frame pulses to synchronize the original 


Control Knob Selector 

Control knob selector slide title for speedy 
selection of desired style from one of 345 
types that meet MS-91528B military speci- 
fications. Slide rule, and a wall chart, are 
available from local franchised Raytheon in- 
dustrial distributors. 
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tapes during editing, according to 
MSVD's Henry J. Haves. 

For initial alignment and coarse 
synchronization of the two original 
tapes, the station time code recorded on 
the tapes is used. For greater precision, 
the telemetry commutator frame pulse 
also is used, permitting the two tapes to 
he synchronized to within 50 micro- 
seconds. according to Arthur Westneat 
of Ortholog. 

The composite tapes can be processed 
through conventional pulse amplitude 
and pulse duration modulation (PAM. 
PDM) decommutators without data 
dropout. Ortholog says. If desired, the 
tape editor can be built to automatically 
edit three or more tapes simultaneously 
to produce the composite, according to 
Westneat. Ortholog’s address is: P. O. 
Box 37, Princeton, N. J. 

, nsuinnr'- i 

FILTER CENTER -j 

I 1 

► Electronic Component Sales Up- 
Shipments of electronic components 
by U.S. manufacturers were up about 
45? in fourth quarter of last year over 
same period in 1959. placing the year’s 
total approximated 10% above 1959. 
Unfilled orders at the end of 1960 were 
about 5% above those of a year earlier, 
amounting to about 11 weeks produc- 
tion at the fourth-quarter rate. 

► Transparent Plasma Investigation— 
Boeing soon will conduct experiments 
intended to confirm theory which in- 
dicates that plasmas surrounding re- 
entry vehicles can be made transparent 
to very high frequency radio and radar 
signals by creating a low-frequency ion 
wave in’ the plasma, company’s Dr. 
J. E. Drummond reported at recent 
meeting of American Physical Society. 

► Radiation Resistant Wire Developed 
— N'cvv irradiated polyolefin wire, whose 
insulation reportedly is more resistant 
than conventional insulation to natural 
and man-made radiation, has been de- 
veloped by Radiation Materials. Inc., a 
Company jointly owned by Loral Elec- 
tronics Corn, and Radiation Applica- 
tions. Inc. New wire is 505? lighter 
than conventional plastic insulated 
wire and less expensive, according to 
manufacturer. Address: 56-40 57th St., 
Long Island City, N. Y. 

► High Temperature Electric Power 
System-General Electric has demon- 
strated an electric power generation 
system which can operate at tempera- 
tures up to 600b'. and some com- 
ponents can operate at even higher 
temperatures. System, known as Hot- 
Elcc. was developed under subcontract 
to North American Aviation as part of 
an Air Force sponsored program. The 


breadboard system, including generator, 
regulator and controls, has been op- 
erated over temperature range of — 65F 
to 600F. GE says. Next step in the 
GE-NAA program is to construct and 
test prototype system capable of pro- 
viding parallel-generator service. 

► Air Force to Test Unfnrlablc An- 
tennas— Air Force’s Aeronautical Sys- 
tems Division. Dayton, will evaluate 
metalized plastic unfurlable antennas 
developed by Lockheed Missile and 
Space Division and Schjcldahl Co., for 
possible use as space vehicle antennas 
(AW Apr. 24. p. 83). 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• Electro Nuclear Systems Corp., 
Minneapolis, has received Office of 
Naval Research contract for study of 
undersea noise, to be carried out by 
company's Technical Research Div. in 
Bethesda, Md. 

• Capehart Corp.. Richmond Hill. 
N. Y., two USAF contracts. One for 
$147,600 from Rome Air Materiel Area. 


covers production of 41 AT-309A/ 
GPX radar antennas for IFF (identi- 
fication) purposes. The other for 
$77,000. is for “Interdict" interference 
reduction study at 10 Air Force bases, 
to be completed by end of Mav. 1961. 

• Remington Rand Univac, St. Paul, 
contracts totaling $790,000 for produc- 
tion of automatic antenna couplers for 
use with high frequency radio com- 
munication sets on Air Force B-5S and 
KC-135 aircraft. 

• Packard Bell Electronics. Los An- 
geles. $790,000 from Navy Bureau of 
Weapons for production of airborne 
communications and identification 
equipment. 

• Houston Fearless Corp., Beverly 
Hills. Calif., $1.6 million for design, 
manufacture and installation of opera- 
tional support equipment for Dis- 
covercr/Samos Midas program at Lock- 
heed Missile and Space Division. 

• North American Autonetics Div., 
Downey. Calif., S4.2-million Army con- 
tract for 25 additional portable pre- 
cision gyro direction finders, known as 
ABLE, for establishing artillery em- 
placements. 
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NEW AVIONIC 
PRODUCTS 



• Microminiature connectors which arc 
compression-sealed and will mate with 
standard corresponding microminiature 
plastic connectors. Bodies and pins of 
the connectors arc glass-fused. Current 
rating is 3 amps, voltage breakdown is 
1,200 volts nns. at sea level, 350 volts 
rms. at 60,000 ft. Manufacturer: Escon. 
Inc., 735 Branch Ave., Providence, R. 1. 



• Integrated computer NOR logical cir- 
cuit, packaged in a TO-5 transistor case, 
consists of three diodes, an RC cou- 
pling network, a transistor and two re- 
sistors. All semiconductor elements arc 
fabricated from silicon. Design specifi- 
cations arc available from manufacturer: 
Ravthcon Co.. Semiconductor Div„ 21 5 
First Ave., Needham, Mass. 



• Magnetic core memories, destructive 
and non-destructive types, for airborne 
and space applications. Memories pro- 
vide two microsecond read-write cycles. 
Current variations of —10% and tem- 
perature changes of — 30C can be tol- 
erated without external compensation. 
Manufacturer: Litton Systems, Inc.. 
Woodland Hills, Calif. 

• Power transistors. Scries WX118X 
and WX11SU. are silicon npn. units 
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with power gains up to 1 .000, low satu- 
ration resistance and low thermal im- 
pedance. These transistors are capable 
of dissipating 1 50 w. at case tempera- 
tures of 75C; maximum permitted 
junction temperature is 1 50C. Thermal 
impedance is less than i deg. C per 
watt. Manufacturer: Wcstmghouse 

Electric Corp., Semiconductor Dept.. 
Youngwood, Pa. 

• Miniature temperature transducer, re- 
sistance type, lias sensitive element 
which measures 0.1 in. dia. and 0.35 
in. long. Response time is 20 ms. or 
less and repeatability is quoted at within 
0.05%. Transducer is hermetically 
scaled to withstand up to 6,000 psi. and 
meets MIL-E-5272C shock and vibra- 
tion according to manufacturer: Winsco 
Instruments & Controls Co., 117S9 
West Pico Blvd.. Los Angeles 64. Calif. 




Elapsed Time Indicators 



This unusual photograph (taken just before Bernard 
Butterfingers left our shipping room) shows an Elgin 
Micronics ETI passing the old random sample bounce 
test. We test against Ml L-M- 26550 now and surpass 
the shock and vibration requirements very easily. After 


• Alpha-numeric display model. Tvpc 
IL-2000, can display any one of 64 in- 
dividual characters when operated from 
a 6-bit binary input, or any one of 16 
characters when operated from a 4-bit 
binary input. Display can change from 
one character to any other in less than 
50 milliseconds and can hold any char- 
acter on display without drain on input 
circuit. Device measures 41 in. long 
by 1.2 in. high and 1 in. wide and 
weighs 54 oz. Display is internally 

lighted with characters measuring 0.5 
in, in height. Manufacturer: Servo- 
mechanisms, Inc.. 200 N. Aviation 
Blvd., El Segundo, Calif. 


all, a 20G, 11 ms shock is just a love pat compared to an 
umpteen G bounce. You’ll find Elgin Micronics ETI's 
surprisingly small and light too, despite their rugged 
construction— just right for aircraft and missile equip- 
ment. Digital or dial read-out models, AC or DC, are 
available. Write today for specs— ask for bulletin ETI-1. 

ELdlNSMICRONICS 

DIVISION OF ELGIN NATIONAL WATCH COMPANY }» Bluff City BM„ Elgin, iiiingu 
PUnti in Elgin and Rolling Meadows, Illinois and Chatsworth , California 
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FROM TALENTS TO HARDWARE 

LOOK TO GENERAL PRECISION 
FOR DEVELOPMENT, PRODUCTION 
AND SYSTEMS MANAGEMENT 


The talents and capabilities of the four divisions of 
General Precision, Inc., are heavily represented in the Navy’s 
latest weapons systems, as well as in space-age hardware 
of all categories. The divisions are responsible for some system, 
subsystem or component on virtually every missile, rocket, 
aircraft and spacecraft now in operation or development, 
including all of the Navy's antisubmarine warfare equipment 
on surface ships and submarines. 

To make these broad capabilities available to the fullest of their 
combined potential, General Precision, Inc., has consolidated its 
four divisions for the systems management of major new undersea 
defense projects and other important weapons and space systems. 



A major undersea weapons program can now draw upon 
more than 2% million square feet of combined General Precision 
floor space and over 16,000 General Precision employees, 
including 4,500 scientists, engineers and technicians. 

This combination of talents and facilities, backed by the 
corporate financial resources of General Precision, Inc., 
makes it possible to develop, produce and manage an 
undersea defense system as an integrated package. 


GENERAL PRECISION’S DEMONSTRATED CAPABILITIES: 


NAVIGATION, 
GUIDANCE 
AND CONTROL 

SUBROC 

ASROC 

POLARIS 

SAMOS 

MIDAS 

ATLAS 

PERSHING 

BOMARC-B 

B-70 

B-52 


COMPUTER 

TECHNOLOGY 

SUBROC 
ASROC 
POLARIS 
NAVY AIRBORNE 
BOMB-NAV 
CENTAUR 

AIR TRAFFIC 
CONTROL 


DETECTION, 

TRACKING, 

ACQUISITION 

AND 

FIRE CONTROL 

SUBROC 

ASROC 

POLARIS 

TALOS 

VENUS STUDY 


SIMULATION 
AND LOGISTIC 
SUPPORT 

ASROC 

SUBROC 

A3J-1 

F8U-1 & 2 

F11F-1 

F2H-3 

CENTAUR 

BOMARC-B 

DC-8 

707 

880 


TODAY'S 

DEMONSTRATED 

ACHIEVEMENTS 

SHAPE 

TOMORROW 

GENEFtAL PRECISION. INC. 

50 Prospect Avenue, Tarrytown, N. Y. 




BUSINESS FLYING 



MID-WING LAYOUT of Model 1121 Jet Commander, shown on full-size mockup, was chosen as most efficient aerodynamic configura- 
tion, obviating extensive filleting. Plug-type entrance door to pressurized cabin is on left side, behind the cockpit. 


Aero Commander Building Executive Jet 


By Erwin J. Bulban 

Oklahoma City, Okla.— Parts are be- 
ing cut here by Aero Commander. Inc., 
for a new four-to-six passenger twin-jet 
business plane scheduled to make its 
first flight in April, 1962. 

The company is concurrently plan- 
ning a production schedule which calls 
for initial deliveries of certificated 
Model 1121 Jet Commanders from the 
factorv in the summer or in the fall 
of 1963. 

For a price of approximately S560.- 
000 customers will get an airplane fully 
equipped with interior and electronics, 
including radar and distance measur- 
ing equipment, powered by two Gen- 
eral Electric CJ-610-1 turbojets deliver- 
ing 2,850 lb. thrust each on takeoff. 
Tire airplane will also be available, 
minus electronics, for approximately 
S-175,000 to those customers who pre- 
fer to have custom installations of this 
equipment made in the field. 

Basic Design Parameters 

Basic design parameters are aimed at 
providing business executives with a 
private jet certificated to operate at al- 
titudes up to 40,000 ft., capable of 
cruising at Mach 0.8 at 20,000 ft. and 
above, har ing a range of better than 
1,500 mi. with adequate fuel reserves 
and with the ability' to operate from 


any airport now used by the company’s 
piston-engine Commanders. 

Typical flight profiles and other per- 
formance discussed here at the factory 
with Aviation Week point up the Jet 
Commander’s capabilities and the 
transportation advantages that will 
be provided business executives oper- 
ating this class of private jet: 

• Los Angcles-Oklahoma City flight, 
covering 1,025 nant. mi., would take 
2.18 hr. from takeoff to landing. Jet 
Commander could leave Los Angeles 
at gross weight of 14,000 lb., climb at 
maximum continuous engine rpm. to 

35,000 ft. cruise altitude, covering 70 
naut. mi. in the climb to level-out, 
using 740 lb. of fuel in the process and 
gaining cruise altitude in 0.23 hr. from 
sea level. 

At 35.000-ft. optimum cruise alti- 
tude. the Jet Commander would fly to 
Amarillo, a distance of 766 naut. mi- 
cruising at 500 mph. true airspeed. Let- 
down would start at Amarillo, which 
the airplane reached in 1.76 hr., having 
used 2,690 lb. of kerosene fuel. Descent 
at Amarillo would be made to 5,000 ft. 
at a speed of 287.5 mph.. using SI 3 lb. 
of fuel during the descent, which is ac- 
complished m 0.57 hr. Hi ere is an 
allowance of five minutes holding at 
the 5,000-ft. altitude to orient over the 
omni. at 230 mph., using 140 lb. of 
fuel in the process, then descent into 


Oklahoma City Airport, allowing 10 
min. for this and using 157 lb. of fuel. 

Fuel reserve at the end of the Los 
Angelcs-Oklahoma Citv flight would 
total 1,642 lb. 

• Takeoff distance of 1.900 ft. will be 
required on a normal day at sea level, 
with the airplane at a gross weight of 

14.000 lb., utilizing normal technique 
and rotating the nose at 131 mph. 
Using short-field technique, takeoff dis- 
tance would be approximately 1,500 ft. 
On a 100F day at sea level, the airplane 
could be lifted off at full gross with nor- 
mal technique in 2,538 ft.. Aero design 
calculates. 

When operating from a 5,000-ft. 
altitude runwav, the Jet Commander 
will get off the ground on a standard 
day at full gross in 2.703 ft. and on a 
100-dcg. day in 3.390 ft- using normal 
technique in these eases. 

• Climb performance for the Model 
1121 indicates that on two engines, the 
airplane will clinrb from sea level at 

7.000 fpm- and at 35.000 ft., it can 
climb at the rate of 1.000 fpm.. both 
performances calculated on the basis of 
full gross weight. Maximum climb 
speed on two engines at sea level is 
342.3 mph. 

Single-engine rate of climb at 14,000 
lb. weight is approximately 2.100 fpm., 
with single-engine maximum climb 
speed being 247 mph. at sea level. 
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•Airplane is designed for a single en- 
gine ceiling of 35,000 ft. at 10,000 lb. 
weight. Ceiling on two engines, at 
14,000-lb. gross weight, is 40,000 ft., 
at 12.500 lb. it is estimated as 43,000 
ft- at 10,000 lb. weight il is estimated 
as 45.000 ft. and at 8,000 11). weight 
the ceiling is estimated as 47,000 ft. 

• Stall speed, power off. in the landing 
configuration and at approximately 
7,500-8,000-lb. landing weight, is 
estimated as 69 mph. 

Company executives here, from vice- 
president-general manager Tom Harris 
on down, emphasized to Aviation 
Week that Aero Commander was in 
this program hard, with both feet. 
Convinced that a vacuum now exists 
for a pure-jet-powered executive trans- 
port in this class, that such an airplane 
is technically feasible due to avail- 
ability of the proper powerplants, 


management feels that sooner or later 
some manufacturer is going to move to 
fill the gap that exists and it has moved 
to grab the initiative. 

Aero Commander feels that there is 
going to be a limited market, at least 
for the first two or three years, for this 
size-and-price-class airplane, and the 
first company to provide a suitable 
vehicle is going to establish an unshak- 
able commanding position m the mar- 
ket. The company likens the situation 
to that which existed prior to the ad- 
vent of the first jet-powered U.S. air- 
liner and points to the top-dog position 
achieved by Boeing as a result of 
chopping off the market survey pro- 
cesses and committing the company to 
a firm jetliner program in advance of 
its competition, then pouring funds 
into the program and refusing to be 
"scared out” by other contenders. 


Indications are that Aero commander 
feels that its size and management 
makeup allows it to move faster and at 
lower overhead costs than possible U.S. 
competition. 

Two projects in this area are the 
North American T-39 and the Douglas- 
Piaggio airplanes (AW May 1, p. 47). 
It thinks that it also can beat foreign 
programs, such as the Swiss SAAC-23. 
the Israeli B-101C, the Hcinkcl-Potez 
CM-191 and the Hawker-Siddelcy DII- 
125 on the basis of natural U.S. resist- 
ance to foreign aircraft or low produc- 
tion capability. 

Decision to go ahead and begin 
spending company funds on the Model 
1121 was made a year ago and the com- 
pany started work on the first of a 
series of mockups last fall — it unveiled 
the final production configuration 
mockup to its distributor-dealer organi- 



CA8IN is approximately 41 in. wider and 8 in. higher than Model 680F Commander. It scats four in standard layout, six for high density. 
Galley is between cabin and cockpit, separated by door. Passengers have automatically-dispensed emergency oxygen system. 
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KttP AHfAD WI1H HANG 


CUSTOM ENGINEERED 
AIRCRAFT and MISSILE ELASTOMERS 



FIRST IN 
TAUNTON DIVISION 

HAVEG INDUSTRIES, INC. 


Today Haveg and only Haveg provides the engineering qualities necessary to 
fabricate such difficult and complex parts . . . parts offering these important features. 


94 


Group W eight 
Breakdown 

Airframe Croup 

Wing 1,114 lb 

Empennage 320 lb 

Fuselage 1.443 lb 

Landing gear 510 lb 

Upholsters 557 lb 

Controls 200 lb 

Propulsion 1.010 lb 

"fluid system P . 159 lb. 

Electrical equipment 461 lb. 

Instrument panel 100 lb. 

Radar S5 lb. 

Battery 110 lb. 

Oxygen equipment 56 lb. 

Paint and misc 40 lb. 


ration at a factory meeting earlier this 
month. 

Company has been conducting mar- 
ket sursevs for years, including those 
made for it by outside firms, but it 
frankly admits that beyond indications 
that there is a need for such an air- 
plane, there is a large element of 
gamble in that it will have to develop 
the market itself over a period of years 
and it cannot now predict backlogs. 

Engineering department is moving 
at an accelerated pace into developing 
the airplane; vice president-engineering 
Ted Smith indicated that a personnel 
buildup is under wav to keep the proj- 
ect moving on schedule. 

In keeping with Aero Commander's 
previous practice, the initial production 
prototype Model 1121 will be built 
at the company's Norman, Okla.. de- 
velopment and engineering center, and 
as usual, accent will be on getting the 
first airplane built and flying as quickly 
as possible, with a minimum of wind 
tunnel research. Smith pointed out that 
this practice has been very effective 
in the past in speeding the develop- 
ment-to-production cycle and that the 
company's experience in using full-scale 
prototypes rather than extensive initial 
wind tunnel studies has been very suc- 
cessful. The designer can go only so 
far in the wind tunnel collecting firm 
data and from there on much of the 
data is largely theoretical and may not 
prove out well when the prototype 
takes to the air. he notes. Compara- 
tive cost of modifying past full-scale 
prototypes as against the cost of long 
detailed wind tunnel programs is very 
favorable, he feels. 

Some wind tunnel studies will be 
made at the University of Oklahoma's 
200-mph. tunnel, using a 1/1 0th scale 
model for flow studies. 

Actually, the airplane docs not reach 
into the performance area where exotic 



Bendix-Pacific Division and Bendix Research 
Laboratories have developed an entire 
family of anti-radar guidance and detection 
systems — available in a wide variety 
of configurations for numerous applications 
in aircraft or missiles. Our engineers are 
available to discuss your specific requirements. 


Bendix-Pacific Division 
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PROGRESS REPORT: BENDIX SPACE LABORATORY Another 
addition to our expanding Space Laboratory is this 4 x 8-foot space simulation 
chamber now operating at 4 x 10 -9 mm Hg vacuum. We understand this is the 
hardest vacuum yet achieved in this size chamber. Integral wall heating and 
cooling allow test of small satellites and satellite subsystems at temperatures 
ranging from -300°F to +500°F. Accessories extend this range to -400°F 
to +2000°F. Our expanding facilities are creating career opportunities for 
senior personnel experienced in satellite and space system testing. 


BENDIX SYSTEMS DIVISION 



ARBOR, MICHIGAN 


Model 1121 
Jet Commander 

Wingspan .43.31 ft. 

Log' 11 4 8 ft- 

Height 14.75 ft. 

Gross wing area 303.3 sq. ft. 

Wing airfoil section. . . NASA 64 A 212 

Wing aspect ratio 6.19 

Wing taper ratio 0.33 

Sweep angle of quarter chord line 

4.63 deg. 

Total aileron area (2) 19.24 sq. ft. 

Total horizontal tail area. . .70.08 sq. ft. 

Total elevator area (2) 17.21 sq. ft. 

Total vertical toil area 48.60 sq. ft. 

Rudder area (including tab). 11.41 sq. ft. 

Aileron span 91 in. 

Rudder span 67 in. 

Elevator span 98 in. 

Horizontal tail aspect ratio 5.333 

Horizontal tail taper ratio 0.50 

Horizontal tail airfoil section 

NASA 64 A 010 

Vertical tail aspect ratio 1.651 

Vertical tail taper ratio 0.3704 

Vertical tail airfoil section 

NASA 64 A 010 

Fuselage wetted area 614.97 sq. ft. 

Wing wetted area 526.15 sq. ft. 

Vertical tail wetted area. . .99.14 sq. ft. 
Horizontal tail wetted area. 142.97 sq. ft. 
Nacelle wetted area (2). . .125.86 sq. ft. 
Nacelle strut wetted area (2) 

37.40 sq. ft. 

Empty weight 7.500 lb. 

Maximum gross weight 14.000 lb. 

Fuel capacity (kerosene) 950 gal. 

Cabin height (inside) 59.50 in. 

Cabin width (inside) 56.50 in. 

Passenger compartment length 

101.75 in. 

Lavatory 27 x 56.5 x 59 in. 


design tricks need to be incorporated, 
such as droop leading edges, complex 
flap and aileron systems and the like, 
and much of the design may be consid- 
ered straightforward. 

Smith emphasized that a primary 
aim was to develop an airplane re- 

on the part of a piston engine pilot. 
Indications are that the airplane was 
developed considering transition from 
the Commander 6801-". Smith feels 
that a good 680F pilot's main concern 
in making the transition to the Model 
1121 will be in recognizing that he is 
flying at more than twice the speed of 
the piston airplane, that approach 
maneuvering will take more area, tech- 
nique must be developed to come down 
from high speed flight to approach pat- 
tern speeds smoothly and more careful 
flight planning is required. In the low- 
speed regime the jet airplane should 
ose no difficult handling problems, 
mith pointed out that the Model 
1121 has a wing loading of some 24.3 


lb./sq. ft. at landing weight compared 
with approximately 24 lb. for the 
Model 680F at landing weight. Even 
at gross weights, there is no radical 
variance in wing loadings, the Model 
1121 having 46 lb./sq. ft. at 14,000 lb. 
gross weight as against 32 lb./sq. ft. 
for the 8,000-lb. Model 680F. 

Other design characteristics are also 
similar. Fuel management system on 
the jet, for example, will be nearly iden- 
tical with that used on the Model 
680F. 

Final conhgu ration is the culmination 
of studies going back some seven or 
eight years, including early thoughts on 
adapting the piston-engine, high-wing 
airplane to jet power by hanging Turbo- 
mcca jets under the wings in pods. 

But design limitations permitted per- 
formance gains that did not warrant the 
cost of such a program. More sophis- 
ticated was a layout designated TJ-6000 
planned in 1958 which bears some 
resemblance to the Model 1121, but 
which was a high-wing airplane, with 
two GE CJ-610 or two P&WA JT-1 2 
turbojets buried in the fuselage behind 
the cabin, fed by inlets in the leading 
edges of the wings at the roots and 
having twin tailpipes exhausting out of 
the rear of the fuselage. Landing gear 
is retracted into the bottom of the 

Analysis indicated serious ducting 
losses because of the need to bend air- 
flow from inlets to engine intakes and 
long tailpipes, necessity for a relatively 
complex wing structure to take spars 
around the inlets, some resistance to 
having engines buried near the cabin 
area because of possible crash hazards 
and greater complexity in landing gear 
design. Indications are that this layout 
would have resulted in an airframe 
costing at least S50.000-S75.000 more 
than the current configuration. 

Aft Engine Design 

Design analysis indicated benefits of 
putting engines in pods on rear of the 
fuselage— permitting a clean wing lav- 
out, less likelihood of ingesting foreign 
objects, reduction in noise level in cock- 
pit and cabin-placing wing in near 
mid-fuselage location for maximum 
aerodynamic efficiencies and minimum 
flow interference with engine inlets. 

Initially, both the GE CJ-610 and 
P&WA jT-12 powerplants were con- 
sidered since thrust performance was so 
similar that there would be relatively 
minor design problems in fitting either 
type. Indications arc that Aero Com- 
mander considered using the CJ-610 as 
the standard engine, making the JT-12 
optional if the customer desired to pay 
a higher price, but then a few weeks 
ago, P&WA made a price increase of 
some 56,000 on the JT-12 and the air- 
frame manufacturer felt it could no 
longer consider offering this engine as 
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MORE DATA PER DOLLAR 

★ Inexpensive Tungsten 
Light Source 

★ Electrically Selectable 
Speeds 

1", 5" 10" 
and 50" per second 

★ Sensitivities from 
.4 Mv/inch 

★ 2000 Cycles per 
Second Frequency 
Response (± 5%) 

★ Amplitude Grid Lines 

★ Weight 15 lbs. 

★ llO Volts - 60 Cycles 

TESTING 

ANALYSIS CORRELATION 

Request Bulletin CEI-322 
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Magnavox continues to maintain a position 

of leadership in the airborne communica- || 

tions field. 


Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


AN/ARC -50 SYSTEM 




Wing geometry comprises two main 

f ancls permanently joined at the fusc- 
igc center line behind the cabin. There 

attach points for main landing gear and 
flaps, and bulkheads approximately 16- 
in. to 32-in. apart. Spars will be ma- 
chined in one piece from forgings 
and/or billets or plate and will in- 
corporate integral spar cap flanges, shear 
webs and all stiffening members. Wing 
skins wall also be machined from alu- 
minum alloy plates, starting with one- 
inch stock, 'working excess material off 
so that the skins arc tapered from 0.09 
at the root to 0.04 at the wingtips. 
Leading edges will be similarly ma- 
chined. with integral stiffeners, except 
that these stop at the leading edge 
radius to pemiit bending the skin to the 
proper contour. All wing cut-out areas, 
where access doors arc to be fitted, will 
also be integrally reinforced using ma- 
chining processes. 

All structures will be sealed to permit 
using the entire wing as an integral 
fuel tank. Fuel tank system, providing 
a total of 930 gal. of kerosene storage, 
will comprise three tanks. A 223-gal. 
center tank will be located in the fuse- 
lage area and rubber cell encased to 
reduce possible strain hazards encoun- 
Icrcd in a crash. There will be two 
interconnected outer tanks. Center tank 
would be used for takeoff and cruise: 
at the end of the flight the pilot would 
switch to the right and left outboard 


ng panel 

semi-span, arc fitted at 73% of the 
chord line and can be depressed 30 deg. 
Ailerons are 100% mass-balanced and 
cover approximately 35% of the semi- 
span of the wing panel. In addition, 
the ailerons contain an S% aerody- 
namic balance. Wingtips are built up 
of reinforced plastic and arc approxi- 



EXPERIENCE IN DEPTH .. .COMPUTING, PLOTTING, 
INSTRUMENTS, SYSTEMS, PROCESS CONTROL 


DIGITAL PLOTTING - WITH 
ACCURACY AND LOW COST 

Dramatic improvement in the ac- 
curacy of 11 x 17 inch x-y plots of 
digital data is now available with 
EAI Series 3100 DATAPLOTTER. 
The low cost of this instrument 
makes available a rapid and eco- 
nomical substitute for laborious 
hand plotting. 



Outstanding features of EAI Series 
3100 DATAPLOTTERS include: 

■ System accuracy up 

to 0.175% of full scale 

■ Punched card, tape or 

keyboard input 

■ Plotting speeds up to 

SO points per minute 

■ Provisions for "off-board" 

■ Compact, single-cabinet design. 

Punched card reader external 

■ Adaptable to any 

compu ter system 

■ Accepts analog and 

digital inputs 

Transistorized control circuitry in- 
sures high-speed, accurate, reliable 
operation. The EAI Series 3100 
DATAPLOTTER makes readily 
available a low-cost tool for fully ex- 
ploring experimental design prob- 
lems. It is particularly applicable in 
data reduction and instrumentation 
installations. As a management tool, 
it is valuable for the conversion of 
computer intelligence to graphic 
representation of sales, production 
and cost data. 

For specific details on the Series 
3100 DATAPLOTTERS or complete 
data on the full line of EAI DATA- 
PLOTTERS, write to Dept. 91. 


THE STANDARD FOR 
RANGE INSTRUMENTATION 
AMR EETF 

PMR EAFB 

EGTR NOTS 
WSMR WOOMERA 

These are some of the ranges equip- 
ped with EAI Range Instrumenta- 
tion equipment. Since 1946, more 
than 300 EAI computers, plotters 
and recorders have been installed on 
test ranges throughout the world. 
Electronic Associates Range Instru- 
mentation equipment includes: 

■ X-Y Plotters 

■ Polar-to-Cartesian 

Coordinate Computers 

■ Cartesian-to-Polar 

Coordinate Computers 

■ Analog-to-Digital Converters 

■ Digital-to-Analog Converters 

■ Digital Voltmeters 

■ AC-DC Converters 

■ Special Purpose Computer 

Assemblies 

Systems studies at EAI encompass 
the most advanced computer tech- 
niques involving simulation and 
ultra fast and precise logic circuits 
for data processing. 

EAI Range Instrumentation is used 
in the following areas: 

■ For display of tracking data 

■ For target acquisition 

by slaved radar 

■ For interconnection of 

digital and analog devices 

■ For automatic system checkout 

■ For numerical displays 

■ For special computer 

applications 

EAI capabilities in Range Instru- 
mentation planning are the result of 
over 45 man-years of engineering 
experience. This experience is avail- 
able to you by writing to Dept. 92. 
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quality... 

selection 




Standard Model G-M Servos 
immediately available 

The broad selection of G-M Servo 
Motors and Generators assures quick 

development and production programs. 
Sizes range from 5 to 13. More im- 
portantly, every G-M Servo is built 
with a full margin of reliability. G-M's 
extra design experience is proven in 
production by test, after lest, after 
qualification test. 

Qualify G-M Servos for all of your proj- 
ects now, in advance of actual need. Send 
procurement specs and prints today. 



and all stiffeners and the skins being 
machined to provide integral stiffening. 
Upper 12 in. of the vertical fin are of 
reinforced plastic to enclose comimini- 

Fusclagc is built up of ring-type 
frames fabricated from extruded sec- 
tions. hydro-pressed sheet metal sec- 
tions or machined sections containing 
integral stiffening. Pressure bulkheads 
are one-piece, all-machined sections 
with integral stiffeners and fittings. 
Fuselage assemblies will comprise a top 
panel, two side panels and a belly sled 
section, and will lx- production engi- 
neered to permit automatic riveting 
processes to maintain uniformity and 
maximum quality fastening. 

Fuselage skins in pressurized area are 
additionally stiffened by use of bonded 
oi riveted doublers in door and window 
cutout areas, across the frame and in 
longitudinal member areas to provide 
fail-safe crack-stopping protection. 

Cabin layout will provide four seats, 
two on eacli side of the aisle, in a stand- 
ard configuration — although another 
layout is possible, providing a four-seat 
I couch, plus two standard scats. Cabin 
area is roomy, providing adequate leg 
room. Entrance door is on the left 
side of the fuselage, forward of the 
I cabin, separating the passenger area 


from the cockpit. Entrance area pro- 
vides room for a lavatory and provision 
is made for using the area for food and 
beverage storage. Doors close off both 
the cabin from the entrance (lavatory) 
service area and the cockpit from this 

Cabin entry door, measuring approxi- 
mately 24-ill. x 52-ill., is of the plug 
type and is loaded against retention 
members in the fuselage when the 
cabin is under pressure. It is first 
pushed inward to open, then swung 
out toward the nose. Thick cross sec- 
tion is utilized to house beverage serv- 

Roomy cockpit has dual-control pro- 
vision. and has a large wrap-around 
windshield providing excellent vision 
in a wide sector. Seats are adjustable 
up and down, forward and rearward. 
Instrumentation layout puts flight 
groups in front of the pilots, engine 
group in the center of the panel. A 
center pedestal between the scats con- 
tains engine controls, communications 
equipment controls and trim tab con- 
trols. A landing gear control wheel is 
on the left side of the cockpit. 

A master warning light panel is fitted 
on the instrument panel, indicating 
these items: fuel quantity (low), oil 
pressure, fuel pressure, duct ice. cabin 


too 
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Avco and.. . 

satellite 
signal selection 

Space vehicles are constantly exposed to 
many signals as they orbit the earth. 
Electronic interference, false messages . . . 
these are but two of the problems they 
contend with. 

To receive correct commands, a new 

coder-decoder was developed by Avco’s 
Electronics and Ordnance Division work- 
ing with NASA. Built around a single- 
conversion concept, the Avco unit ig- 
nores stray signals, shuns radio noise 
and interference. 

Miniaturized to save weight and space, 
this uniquely selective radio device will 
pull in only proper information, feed it 
to the decoder, and actuate the correct 
on-off controls and other satellite equip- 
ment as ordered. 

Communications capabilities are among 
the many contributions of the Electronics 
and Ordnance Division's experienced 
engineering talent and skill. For more 
information on this new satellite receiver- 
decoder, or answers to your own com- 
munications problems, write: Director of 
Marketing, Communications Operation, 
Electronics and Ordnance Division, Avco 
Corporation, Cincinnati 15, Ohio. 



Avco 


'/ ELECTRONICS 
AND ORDNANCE 

DIVISION 




One of the primary needs in the next generation of our 
space program is for a reliable "space bus”— a vehicle 
versatile enough to carry a variety of exploratory packages 
to the moon and possibly to the near planets. Once it is 
injected into a lunar or planetary trajectory, this bus will 
have to guide itself to its destination, accomplish a soft 
landing, release and activate its payload. 

The problems involved in the design and fabrication of 
such a vehicle, as well as the various payloads it might be 
expected to deliver, are being intensively explored at 
Norair. These investigations cover guidance, communica- 
tions and position sensing systems, thermal and environ- 
mental conditioning, structural and material development 


and a host of other in-house capabilities. Expanded work- 
ing groups in all essential areas are coordinating their 
efforts in the search for practical, integrated solutions to 
these problems. 

This determination to research problems as thoroughly 
as possible, the ability to concentrate such a wide range of 
technologies toward their solution, and the added ability 
to translate the results into working hardware are prime 
assets of Norair in the space age. 

NORAIR 

NORTHROP 
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Jet Commander 
Performance 

Cruise speed (20.000 ft. and 
above) Mach 0.8 

Stall speed (clean) ..Ill mpli. 

Stall speed (landing configura- 

tion) 95 mpli. 

Maneuvering speed 234 mpli. 


Never exceed speed at 



door integrity, cabin pressure and gyros. 

Landing gear system is designed so 
that by actuating a lever located on the 
center pedestal, the main gear only 
can be lowered to aid in braking at any 
speed up to 250 kt. true airspeed. Sys- 
tem is laid out so that should the nose 
gear require lowering, to complete gear 
down procedure, the lever on the pedes- 
tal need not be activated. All the pilot 
has to do is push the normal landing 
gear lever down on the panel and the 
cycle is completed with the main gear 
lever automatically returning to "off.'' 

Cabin pressurization system is of the 
automatic type, operated by the man 
in the left seat who sets in altitude to 
be used and rate of climb program. 
After engines arc started he presses a 
button to activate the system and it 
automatically handles pressurization re- 

J uirements. Cabin pressurization is 
jmished by dual air-driven compres- 
sors. either one of which will supply 
sufficient capacity to maintain normal 
operating cabin pressure of 7-5 psi., 
equivalent to 8.000 ft. altitude, when 
the aiqilane is at 32,250 ft. 

Pilot and passenger cabins are fitted 
with separate emergency oxygen sys- 
tems, with masks in the cabin falling 
down automatically from over-head in- 
stallations. Cabin has seven 14-in. x 
1 5-in. triple-piece windows, four on 
the right side, three on the left. 

High-pressure, demand oxygen sys- 
tem provides a duration of 30 min. at 
35.000 ft. for the pilots and 30 min. 
for each of four passengers at this 
altitude. 

Instrument panel lighting is the in- 
direct type consisting of a group of 
small red and white bulbs intermixed 
with ratio of one white to eight ted 
along the lower edge of the panel. 
Lighting can be varied in intensity, for 
all-white, all-red or mixed red-and- 
v.hite as the pilot wishes. 

Standard communication equipment 
will include two transmitters and two 
receivers. Navigation system will be a 
dual set-up, with two 'VHP receivers, 
a marker beacon receiver and two glide 
slope receivers. Sperry SP-3 autopilot 
with integrated altitude and approach 



STRATEGIC AEROSPACE CENTER a Lockheed /Georgia 
is next door to Huntsville and Cape Canaveral. This strategic 
geographic location eliminates excessive transportation costs, 
makes technical liaison more efficient, and reduces the overall time 
span of aerospace programs. And the Georgia Division is big 
enough physically to handle any program yet conceived- 
big enough in capability to take on the full gamut of advanced 
research and manufacturing jobs. LOCKHEED/GEORGIA 


PROBLEMATICAL RECREATIONS 65 



Assuming that each packet of cigarettes from a certain manu- 
facturer contains, as a premium, one of a set of 52 playing cards, 
and that these cards are distributed among the packets at random 
(the number of packets available being infinite), what is the 
average minimum number of packets that must be purchased in 
order to obtain a complete set of cards? 

Re-cap of the complete picture at Litton Industries: 27 plants 
and laboratories, over 40 foreign subsidiaries, more than 1,500 
sales and service branches in 93 countries throughout the Free 
World. Our business: Defense Equipment and Systems, Business 
Machines. Communications. Components, Geophysical Research 
and Instrumentation. 

answer to last week's problem: Since every integer has a 
unique decimal representation, every non-negative integral power 
of X will appear exactly once in the product. Hence the product 
equals V X" = 1/ ( I — X). 

E LITTON INDUSTRIES, INC. 

Beverly Hills, California 


AVIATION 


B, 1961 


103 





Space-Age Project “NEW MOLECULES” 



MUM iMDIHfll M 


-'*■/ HEAT-RESISTANT* 


r 


Monsanto Research Corporation . . . 
mapping pathways to unique molecules that 
solve difficult military and industrial problems 


Engineers in the rapidly expanding aerodynamic, electronic 
and mechanical sciences are hampered by having to accommo- 
date their needs to conventional compounds that are “on hand." 
Monsanto recognized this problem as vital to defense and to 
industry, and established the Monsanto Research Corporation, 
a wholly owned subsidiary wilh research facilities largely 
devoted to study of scientific problems facing our government. The 
Monsanto Research Corporation is making significant advances 
toward solving a number of today’s critical material needs. 

The Monsanto Research Corporation conducts research and 
development programs to produce special new materials to 
fit specific requirements. This laboratory focuses the scien- 
tific resources of a major chemical company on creating 
special molecules. Here, basic science and applied technology 
in organic, inorganic, polymer and petroleum chemistry are 
integrated in the creative expedition. 


Available to the government and prime contractors for con- 
tract research, the Monsanto Research Corporation provides 
the maximum probability of ultimate success in developing 
chemical materials for space-age technology because the 
“know-how” and research effort are concentrated in one 
well-rounded organization. It is currently at work in a 
number of vital areas of technology: 


SOLID PROPELLANTS . . . 

for the Bureau of Naval Ordnance, exploring a 
complete new type solid propellant with promise 
of advantages in specific impulse, safety and 
processing. Details on this project are classified. 
Information is available through the Solid Pro- 
pellant Information Agency. 


HULL-VIBRATION DAMPING . . . 

for the Navy, Bureau of Ships, developing plastic 
coatings to damp vibration of metal parts. Study 
has developed a mathematical formula that re- 
lates actual engineering damping to fundamental 
constants of the polymers. Developed to date: 
a series of compounds that promise to be twice 
as effective as any previously known. 


showing the most promise for use as high- 
temperature lubricants and fluids for the Air 
Force. By critical screening, Monsanto research 
has determined that perfluorobenzene appears 
to be a highly heat-stable building block. By 


screening various types of compounds, this order 
of heat stability was disclosed: certain com- 
pounds with fluorine and carbon only— stability 
greater than 1000°F.; special aromatics— up to 
1000°F.; nitrogen heterocyclics— up to 950°F.; 
silicon compounds — to 900 < ’F.; phosphorus com- 
pounds— to 850°F. Several major fields of fluo- 
rine chemistry have been "blocked out” and the 
research begun for heat-stable fluids, fuels, and 
lubricants. 


CONTROLLED-PERMEABILITY FILMS . . . 

research for the Office of Saline Water on plastic 
sheeting that can rapidly pass water but retain 
the ions of dissolved salts. These films would 
have a controlled permeability based upon their 
molecular structure— in effect, hold promise for 
separating a variety of salts from solution and 
specifically for purifying sea water. 


INORGANIC POLYMERS . . . 

for the Air Force— investigating the bond 
strength of linkages between various combina- 
tions of nonmetals to find "plastics” composed 
of molecules with phosphorus-to-carbon-to- 
sulfur bonds; macromolecules with ionic bond- 
ing; nitrilic chlorides; cyano-fluorocarbons; and 
several types of metal-phosphorus-carbon linear 
polymers. 


HEAT-RESISTANT ADHESIVES . . . 

for the Air Force — polymers to develop high bond 
strengths between dissimilar materials at ele- 
vated temperatures. One series of polymers may 
yield metal-to-metal bonding that holds firm at 
500-700°F., might be used to glue ovens together 
— and in many plants to eliminate welding. 


HIGH-TEMPERATURE LAMINATING 
RESINS . . . 

for the Air Force— studies proceeding with a 
new series of resins that apply as easily as water 
to blotting paper, that catalytically cure at room 
temperature, and withstand exposure to tem- 
peratures of 500-700°F. 





HYDROCARBON FUEL SYNTHESIS 
AND EVALUATION . . . 

screening compounds for improved jet fuels. 
Under Air Force contract, some exotic and 
highly promising fuel candidates have been 
prepared, including compounds with spirane 
linking, steric crowding, and cyclopropyl 
groupings. Some unusual candidate com- 
pounds never before prepared include: 



5,5-dimethyl-4,6-methanospirol2.5]oetane 

CH3-CH-CH5 

CH 2 

€0 

8-isobutyltricyelo[4.2.2.0'' 5 ] decane 

0^0 



In addition to the foregoing, Monsanto scien- 
tists are studying the chemistry of semicon- 
ductors, micro-metallic oxides, electrolumines- 
cents, fuel cells, molecular separation of 
helium, intra-metal thermocouples, radiation- 
resistant coolants and heat-transfer fluids. 


dispiro[5.0.5.1]tridecane 


h 3 c 

h 3 c 




ch 3 

CH S 


4,4, 6,6, 1 0, 1 0, 1 2, 1 2-octamethyltricyclo- 
[7.3.0.0 3,7 ]dodecane 



HIGH-TEMPERATURE LUBRICANT 
ADDITIVES . . . 

for the Air Force— to provide extreme-pres- 
sure properties, pour-point modification, 
viscosity-index improvement, and oxidation 
resistance to synthetic lubricants that must 
operate in the temperature range of 600-800°F. 


SPECIAL MATERIALS FOR SPACE-AGE ENGI- 
NEERING.. .a chemical capability of Monsanto 

Supersonic vehicles, guidance systems, satel- 
lites, data-transmission systems, solar bat- 
teries, early-warning networks — their rapid 
evolution has overrun the performance of 
existing materials. New materials— of many 
kinds— are urgently needed. These new mate- 
rials start from new molecules, and Monsanto 
research chemists, whose professional raison 
d'etre is creating new molecules, can help other 
scientists whose major interests are the fin- 
ished items— not the stuff of which they are 
made or the numerous and complex "goops” 
essential for space-age hardware operation. 
Monsanto's knowledge of synthesis of mate- 
rials is a valuable adjunct available to special- 
ists in many fields of advanced engineering. 
When your project requires a material with 
special properties, you are invited to discuss 
your needs with Monsanto. Write or call: 
Monsanto Chemical Company, Department 
AV-4, C Building, St. Louis 66, Missouri. 


For further details on Mon- 
santo's capabilities in the field 
of special materials develop- 
ment, request a copy of bulle- 
tin RE-1: PEOPLE AND 
PROJECTS. 
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Beech B95A Travel Air's Base Price Is $49,500 

Bcccli Aircraft Corp.’s new Travel Air lias a basic list price of S49.500. Powcrplants arc 180-lip. Lycoming IO-360-B1A fuel injection 
engines; cruise speed at !’>% power is 200 nrph. Maximum speed is 210 mpb. Range with reserve, based on 195 mph. at 6596 power, 
is 1.035 mi. Gross weight is 4,200 lb., empty weight 2.555 lb., useful load 1.645 lb. Plane seats up to five people. 


control is planned. Radar will be an 
X-band 18-in. receiver, with a five-inch 
scope on the panel. 

All-weather systems will include 
electrically energized rubber boots on 
wings and tail, with engine anti-iced by 
using bleed air from the CJ-610. 

Electrical system is primarily 28-v. 
d. c. supplemented with 1 1 5-V.-400- 
cvcle a. c. to handle the aircraft sys- 
tem. anti-icing, navigation and com- 
munications, radar and autopilot. The 
a. c. and d. c. systems are independent. 
Hydraulic system utilizes Slcydrol or 
equivalent fluids, with normal system 
pressures of 1 .500- >,000 psi. 

Might control system is a completely 
conventional mechanical type, with no 
boost systems employed. Connection 
fioni rudder pedals and control column 
to the surfaces is via push-pull mem- 
bers, bcllcranks, pulley and cable 



lage behind the cabin. Area is un- 
pressurized, but Aero Commander is 
studying pressurization in the event 
there is a demand for it. There is also 
an access door in the bottom of the aft 
fuselage behind the baggage compart- 
ment. measuring 21-in. x 30-in., provid- 
ing standup access to a compartment 
housing all electronic black boxes, pres- 
surization equipment and accessories. 

Landing gear has twin wheels fitted 
on the nose gear, single wheels on 
cantilever struts on the main gear. All 


oleo struts have a maximum operating 
travel of S in. Nose gear wheels and 
tires arc 16 in, x 4.4 in. and can be 
power steered through 45-deg. each 
side of center. Wheels retract aft. 
Main gear, consisting of 24-in. x 7.7- 
in. Goodyear wheels, tires and brakes 
are the same wheels and brakes used on 
the Grumman Mohawk. Landing gear 
struts are by Eleetrol. 

MS-880 Production 
Rate lo Be Doubled 

Paris— Continued sales success of 
Morane-Saulnier’s all-metal MS-880 
Rallvc has led the French builder to 
double planned production rate. 

Company expects to reach a monthly 
production rate of 30 this summer and 
to double this rate bv March of next 

To date, company has received 311 
firm orders for its three-place sports 
plane. Colcton Aircraft Corn., Mus- 
kegon. Mich., plans to assemble the 
Rallvc in the U. S. (AW Mar. 20. '61. 
p. 96). 

Single-engine Rallye is offered in 
three powered versions ranging from 
90 to 145-lip. Continental engines. 

U.S. price ranges from $5,750 for 
the 90-hp. version to S7.995 for the 
145-hp. aircraft. Latter, designated 
MS-885, has just begun its test flights. 
MS-885 prototype will be shipped to 
U.S. for demonstration on May 15. 


Beech 1961 Military 
Business Declines 

Sharp tapering off in military busi- 
ness is reflected in Beech Aircraft 
Corp.’s first six month’s annual report, 
which notes total sales of S36.799.770 
for this period of the companv’s Fiscal 
1961 year, compared with S52.199.150 
for the same period last year. Net earn- 
ings, after taxes for the six months just 
ended totaled SI. 352,200 compared 
with 52,459.545 for the same period 
in Fiscal 1960. 

Sales breakdown for the first six 
months of Fiscal 1961, with compar- 
able 1960 figures in parentheses— mili- 
tary sales. S13.599.489 (S29.21 5,81 8) 
and business aircraft sales. 523,200,281 
(S22.983.332). Indications that con- 
sumer resistance, occasioned by the 
U. S. industrial recession, applied some 
braking to business aircraft sales despite 
increased sales efforts were evident in 
the companv’s conservative statement 
that . . our complete line of Beech- 
craft business planes are finding a steady 
market,” rather than emphasizing any 
of the major percentage increases that 
have been common in this area over 
the past year. 

Export sales showed a gain of 71% 
over the same period in Fiscal 1960. 

The company declared its regular 1 5 
cents quarterlv dividend for each of the 
2.703,013 shares outstanding, payable 
May 3 to holders of record on Apr. 21 . 
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Aviation Week Pilot Report: 



Skywagon Designed for Multiple Missions 


Model flown was a stripped-down 
version without radio equipment, gyro 
compass, needle and ball, rate of climb 
or outside-air temperature instruments. 
Empty weight of this particular aircraft 
with seaplane fittings attached was 
1,658 lb., grossing out to 2,410 lb. on 
the evaluation flight. Serial num- 
bered N9820X. it was the 21st produc- 
tion model off the Skywagon line with 
a total of 1 5.29 flying hours accumu- 
lated. 

Entry to the aircraft is via either 
right or left cabin door which arc 57 ill. 
wide and 41 in. high at their maximum 
dimensions. The right cabin door has 
removable hinge pins and a detachable 
door stop permitting door removal 
when large or bulky cargo must be 
loaded. 

Sliding pilot and copilot seats facili- 
tate entrance to the second row of 
seats. The back-rest of the center scats 
can be folded forward or removed to 
gain access to the rear double scat. 
Five different loading configurations 
are possible within the spacious cabin 
as all but the pilot's seat are easily re- 
movable. 

The cabin is roomy and comfortable 
with no restriction to individual move- 
ment. Excellent vision is provided by 
large windshield and side windows. A 
large hinged window on the pilot's side 
aids ground ventilation. Two venti- 
lators, one in each upper comer of the 
windshield and two additional ball and 
socket ventilators provide additional 
cabin ventilation when airborne. 

Instrument panel follows the stand- 
ard Cessna policy of grouping flight and 
navigation instruments on the left-hand 
panel with radio equipment, manifold 
pressure, rpm. and fuel flow gages in 
center panel. Right-hand panel con- 
tains space for additional radio naviga- 
tion equipment and engine instruments. 

Vernier throttle, propeller and mix- 
ture controls protrude below the center 
panel along with the cowl flap lever 
which is to the extreme right of the 
center panel. 

Fuel Pump Toggle 

Auxiliary electric fuel pump toggle, 
cabin heat control and generator oc- 
cupy a space above the throttle and 
propeller controls with the master 
switch, combination starter/ ignition 
key and auxiliary switches covering the 
lower panel along with the circuit break- 

Recommendcd 100 150 octane fuel 
is located in two tanks, one in each 
wing, holding 52.5 gal. each. Total 


By Andy Kcil 

Cessna Aircraft Co.'s combination of 
a 260-hp. fuel-injection engine, an 88- 
in. constant speed propeller and an all- 
new spacious airframe gives its 185 
Skywagon the 'work-horse' potential for 
which it was designed. 

Powered by the Continental lO- 
470-E engine, Cessna's latest all-metal 
high-wing aircraft carries six adults and 
270 lb. of baggage with full standard 
fuel of 65 gal. at speeds up to 176 mph. 
Equipped with floats, the Skywagon will 
carry five adults and full standard fuel 
up to 1 50 mph. 

Attachment of a 57-lb„ 9 ft. x 51 -in. 
plastic pod to the underside of the 
fuselage affords an additional 12.5 cu. 
ft. of storage area with a penalty of less 


than 6 mph. and no alteration in take- 
off and landing configuration. 

The Skywagon, priced at SI 8,950 
fly-away at the factory, is similar in con- 
figuration to the Cessna 180 with the 
exception of the third window which 
gives the fuselage a longer appearance 
and provides visibility for the passen- 
gers in the third row of seats. 

Walk-around inspection shows the 
principal dimensions to be 25 ft. 6 in. 
from propeller hub to tail wheel, which 
extends a fraction beyond the rudder. 
Wing span is 56 ft.; elevator span 10 ft. 
10 in. with the rudder reaching to a 
height of 7 ft. 9 in. Height of aircraft 
floor at cabin entrance is 55 in. with 
outside entrance to baggage compart- 
ment 28 in. above the ground. Wheel 
span is 7 ft. 8 in. 


SKYWAGON will also be certificated for float plane operations early in May to meet 
expanded mission and performance requirements. Equipped with skis the aircraft is shown 
operating in the snow at top 
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usable fuel of 51 gal. each is gravity 
fed from outlets in front and rear bot- 
tom of each tank to a fuel accumulator 
tank. Flow from each tank is simul- 
taneously equalized with no cross-feed 
arrangement. A gis shut-off valve and 
fuel strainer is inserted between the 
fuel accumulator tank and engine- 
driven fuel pump, by-passing two elec- 
tric fuel pumps when they are not 
operating. I he pressurized fuel from 
the fuel pump flows through a fuel con- 
trol unit to a distributor manifold 
which disperses the fuel to a fuel noz- 
zle on each engine cylinder. 

Vapor and excess fuel from the en- 
gine-driven fuel pump and fuel control 
unit are returned to the main fuel tanks 
by way of a sapor separator-fuel ac- 
cumulator tank. 

The fuel flow dial indicating the ap- 
proximate gallons per hour of fuel 
being metered to the engine is seg- 
mented into arcs indicating proper fuel 
flow for various throttle settings to aid 
in leaning the mixture for desired 
power. The indicator has cruise power 
settings on its low-flow portion and 
takeoff and climb settings for various 
altitudes on its high-flow portion. The 
takeoff and climb markings represent 
maximum-performance mixtures for 
the altitudes shown, making it practical 
to lean the mixture on a high-altitude 
takeoff and during a climb. 

Turning the combination starter/ig- 
nition key to the 'St-art' position aits 
out the right magneto, supplying a 
shower of high-voltage, retarded sparks 
from a starting vibrator used in con- 
junction with the left magneto. The 
Continental fuel-injected engine fired 
immediately and pressure was released 
on the starting key which returned it to 


the 'Both' position providing dual 
ignition for better engine acceleration. 

A standard takeoff and climbout was 
initiated with full throttle and rpm. of 
2.625. with a slight degree of rudder 
control to overcome torque as the Sky- 
wagon started its takeoff roll. 

Short Takeoff Roll 

With an indication of 65 mph.. back 
pressure was applied to the control col- 
umn and the aircraft broke the runway 
with a ground roll of approximately 550 
ft. When normal climb speed of 110 
mph. was established, power was re- 
duced to 24 in. and 2,450 rpm., mixture 
was leaned to 1 5 gph. fuel flow, cowl 
flaps were opened to one-half and a 
climb to 4.000 ft. was accomplished. 

With the needle ball and gyro com- 
pass instruments absent, climbing turns 
and headings were maintained by mag- 
netic compass. However, the stability 
of the Skywagon was such as to allow 


'hands-off' flying in climb, climbing- 
turns and straight and level with adjust- 
ment of throttle, elevator and aileron 

At 4.000 ft. with cruise power setting 
of 25 in. and 2.500 rpm. (65/7 blip.) 
and mixture leaned to 12-plus gph., 
the indicated airspeed was 160 mph. 

Reducing manifold pressure to 12 in. 
and full rich mixture, aircraft was flown 
in steep turns, as well as straight and 
level. At an indicated airspeed of 70 
mph., aileron and rudder controls were 
positive and firm without sluggish rc- 

Cutting the power completely, the 
aircraft was held in the straight and 
level attitude until it stalled at the 
speed of 45 mph. As the airspeed 
approached 55 mph. the warning horn 
sounded, varying in pitch and wavering 
as it approached the stall speed. The 
stall was clean and gentle without a 
wing-dropping tendency. The nose fell 
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Skywagon Performance 


Gross Weight 3,200 lb. 

Speed, best power mixture 

Maximum at sea level 176 mph. 


Maximum recommended cruise, 

70% power at 8,000 ft. . . 165 mph. 
Range, normal lean mixture: 

Maximum recommended cruise. 

70% power at 8,000 ft 

62 gal., no reserve 770 mi. 

4.7 hr./164 mph. 

81 gal. no reserv e 

(long-range fuel tanks). . .1,005 mi, 

6.1 hr./164 mph. 
Maximum range at 10.000 ft. 

62 gal., no reserve 945 mi. 

7.1 hr./133 mph. 

81 gal, no reserve 

(long-range fuel tanks). . .1,235 mi. 

9.3 hr./133 mph. 

Rate of climb, sea level 1.000 fpm. 

Service ceiling 17,300 ft. 

Takeoff: 

Ground run 950 ft. 

Total distance over 50-ft. ob- 
stacle 1,510 ft. 

Landing: 

Landing roll 470 ft. 

Total distance over 50-ft. ob- 
stacle 1,270 ft. 

Empty weight (approximate). . 1.550 lb. 
Power: Continental 6-cylindcr en- 
gine Fuel Injection 

IO-470-F 
260 hp. at 2,625 rpm. 
Propeller: McCaulcv Constant Speed 

D2A36033/90M-2 


through the horizon, picked up air- 
speed and the aircraft was flying again. 

With the nose of the aircraft 45 deg. 
above the horizon, another power-off 
stall was made— again with no violent 

With full flaps applied, the nose was 
again pulled up 45 deg. above the hori- 
zon. In this flap configuration, the 
needle passed below the lowest indi- 
cation of 40 mph. on the airspeed 
indicator before the aircraft stopped fly- 
ing. 

It is estimated that with the nose 
high and full flaps this stripped-down 
Skywagon stalled at approximately >0 
to 55 mph. There was little loss of 
altitude with standard recovery pro- 
cedures. Good aileron control was ap- 
parent at all times and in all stall con- 
figurations. 

In a rate of descent demonstration, 
full flaps were again applied and power 
cut completely. When 110 mph. was 
attained, the aircraft was stood on its 
nose and we descended approximately 
2,000 fpm. at a continued 1 10 mph. 
without buffeting or strain. 

Coming in for the landing, the traffic 
pattern was entered at 110 mph. Ten 
degrees of flap were dropped on each 
pattern leg and the aircraft was slowed 


down by power reduction until we were 
flying at S5 mph. and full flaps over the 
fence. Cutting power over the run- 
way and applying back pressure on the 
controls, the aircraft rounded out nicely 
and settled in a three-point landing. 

Flying the pattern again and apply- 
ing the same techniques with different 
flap configurations produced the same 
results. The slow stall speeds and 
stable flying characteristics of the Sky- 
wagon combine to make it an easy air- 
craft to land. 

The only possibility of difficulty that 
can be conceived dwells with the nar- 
rower span of the landing gear of high- 
wing aircraft in comparison with that 
of Tow-wing aircraft, A pilot accus- 
tomed to low-wing aircraft not cautious 
of this fact could find himself in diffi- 
culty but he would find the steerable 
tail wheel on the Skywagon a great 
assistance. 

In a ■short-field' takeoff demonstra- 
tion, brakes were held while 10 deg, 
of flap were lowered and full throttle 
applied. When brakes were released 
the aircraft was kept in a tail-low atti- 
tude and after approximately 250 ft. of 
ground roll, with stall warning horn 
sounding, the plane left the ground at 
an indicated 45/50 mph. 

Designed in response to what Cessna 
said was a demand for expanded mis- 
sion and performance requirements, 
particularly for heavier payloads than 
those earned by the Cessna 180, the 
utility Skywagon will also be certifi- 
cated for float plane operations in early 
Mav. 

Present production schedules call for 
delivers' of 93 Skvwagons bv Mav 8. 
1961. 



pal dimensions of the Cessna Skywagon. 


PRIVATE LINES 


Piper delivered 308 business and util- 
ity aircraft in March for a total factory 
billing value of 53.452,477, bringing 
cumulative number of planes it has 
delivered in the first quarter of 1961 to 
733 having a total factory billing of 
S9.136.S15. March model breakdown- 
13 PA-1S-A Super Cubs. 169 Colts, 
3 PA-22 Tri-Pacers, 9 PA-23 Apaches, 
21 PA-25 Aztecs. 20 PA-24 Comanche 
180s, 54 PA-24 Comanche 250s and 
19 PA-25 Pawnees. Delivery of "econ- 
omy-model’’ two-place Colt totals 335 
units for three-month period. 

Grumman Gulfstream JATO units 
installed by Mattituck Airbase Corp., 
Linden, N. J. provide 1,000 lb. of emer- 
gency thrust per unit for 15 sec. In- 
stallation at the wing fillets center the 
thrust and provide minimum yaw con- 
ditions at a cost of SS.950 and can be 
installed in 10 days. 

Beech Aircraft Corp. will certify 
qualified distributor mechanics as 
either “master mechanics” or “special- 
ist technicians.” To qualify, an appli- 
cant must hold applicable Federal Avia- 
tion Agency license: serve a minimum 
of five years at a Beecbcraft certified 
facility; "attend factory training schools 
and pass a written examination cover- 
ing all models of Bcechcraft airplanes. 

Rick Helicopters, San Francisco, will 
use a reconditioned Boeing Vcrtol 44 
19-passenger helicopter with flotation 
gear as an air ferry on an Alaskan pipe- 
line project. Line is being laid between 
Kcnai Peninsula and Anchorage. Alaska. 
Helicopter will transport 18 crewmen, 
and will make eight trips daily between 
Kcnai and a barge anchored in Turna- 
gain Arm. 

Aircooled Motors, Inc., wholly-owned 
subsidiary of Tucker Corp., is being of- 
fered for sale. Aircooled manufactured 
the Franklin aircraft engine, including 
the turbosupereharged 6VS-335 which 
powers the Bell 47-G helicopter. The 
company’s assets include a 1 30.000-sq.- 
ft. manufacturing plant on 12 acres of 
land; general purpose machinery and 
other plant equipment; spares inven- 
tories and tooling for Franklin engines, 
and manufacturing rights to all Air- 
cooled Motors engines, including draw- 
ings and engineering data. 

Grumman Ag-Cat spray/dust air- 
craft's gross weight can be increased to 
3,750 lb. by installation of the FAA- 
certificated 240-hp. Gulf Coast W-670- 
240 engine produced by Gulf Coast 
Dusting Co., Houston, Tex. 
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G-E Paris Air Show Theme: Aviation/Space Progress 



G-E CARAVELLE NOISE LEVELS ARE 
QUIETER BY SIGNIFICANT MARGIN 


EDWARDS AFB, Calif— Preliminary 
noise tests on the General Electric Car- 
avelle have indicated its G-E CJ-80S-23 
aft-fan engines reduce interior speech 
interference levels (S.I.L.) by an av- 
erage of about seven decibels. 

Test results, which were based on 
measurements made by Douglas Air- 
craft Company, showed passenger com- 
partment S.I.L. ranges are reduced as 
much as 11 db. 

Speech interference level, considered 
the most important of interior noise 
measurements, is the average of the 
readings in the three octave frequency 
bands between 600 and 4800 cps. 

S.I.L. is equal to the level of speech. 

In the Caravelle tests, 80 percent of 
the passenger compartment t 


ments fell below the normal voice 
levels of passengers sitting one foot 
apart. At raised voice levels not one 
voice level condition was above S.IX. 
measured. All internal measurements 
were taken at the window seat position. 

External noise measurements on the 
Caravelle show that it is by far the 
quietest jetliner flying. For example, at 
normal gross weights with full take-off 
power, noise levels on the ground under 
the flight path 8500 feet from start of 
take-off roll are less than 112 PNdbs. 

G.E.'s aft-fan-equipped Caravelle is 
now in its fifth month of intensive 
flight test at Edwards AFB, Calif. Per- 
formance and test results to date have 
proven highly favorable. 

See Ihe CJ-80S-23 at the Paris Air Show 


T64 Grumman Gulfstream Program Announced 

BETHPAGE, N. Y.— An active devel- 


opment program for installation of Gen- 
eral Electric T64 turboprop engines on 
the Grumman Gulfstream has been an- 
nounced by Grumman Aircraft Engi- 
neering Corporation. 

The Gulfstream, now in service in 
the United States and throughout the 
world, is the first twin-turboprop air- 
craft in its size category designed spe- 
cifically for corporate use. 

In a similar development program, 
engine installation work on the T64- 
powered deHavilland Caribou is near- 
ing completion. A nine-month flight test 
program is scheduled for early this sum- 

Other installation studies of T64 


turboshaft/turboprop configurations are 
underway by a number of airframe 
companies proposing the T64 for VTOL 
aircraft. General Electric’s 2850 shp 
T64 engine offers a very attractive 
power-to-weight ratio. It has a low 
specific fuel consumption, which is 
maintained throughout the operating 
range of the engine. 

A designed-in ability to operate con- 
tinuously at attitudes from 100 degrees 
above the horizontal to 45 degrees be- 
low makes it highly adaptable to 
VTOL/STOL applications. 

General Electric's T64 turboprop engine 
will be among those on display at the 
Paris Show 


Latest Propulsion Hardware 
Will Be On Public Display 

PARIS, France — General Electric's 
Paris Air Show exhibits will place on 
public display the wide spectrum of the 
Company's aerospace achievements. 

The General Electric stand will also 
feature a large array of G-E aviation 
and missile hardware, ranging from the 
Discoverer capsule to constant speed 
drives and cockpit instruments. 

The J79 engine. G.E.'s Mach 2 tur- 
bojet that has powered four U.S. air- 
craft (Lockheed F-104, Convair B-58, 
North American A3J, McDonnell F4H) 
to 18 world speed and altitude records, 
will be shown in an exploded-display 
fashion. Another exhibit will feature 
the 3850 lb thrust class J85, which 
currently powers Northrop's T-38 
supersonic trainer and N-156F fighter. 

A large rotating exhibit will display 
the basic J79/CJ-80S gas generator in 
conjunction with its major components. 
These include afterburner, commercial 
sound suppressor and thrust reverser, 
the G-E aft turbofan. and a power tur- 
bine and exhaust system that converts 
the engine to turboshaft power for ma- 
rine and industrial use. 

The CJ-805-23 turbojet, G.E.'s com- 
mercial aft-fan engine now powering 
the Convair 990 and the Sud Cara- 
velle VII, will be shown in full-scale 
cutaway. Full-size models of the smaller 
CJ610 and its aft-fan equivalent — the 
CF700 — will also be included. 

Turboshaft engines on display will 
include the T58 and T64 powerplants. 

Europe as turbocopter drives. 

Other displays will include hydraulic 
constant speed drives, and an exhibit 
of the several approaches to VTOL/ 
STOL lift currently under development 
at General Electric. 
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T-38 Supersonic Trainer Enters Service; 
Will School USAF Pilots by Year’s End 
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Vertol Copter Selected 
as US Marine Transport 

WASHINGTON, D. C. — A military ver- 
sion of the Boeing-Vertol 107 turbine- 
powered helicopter has been selected 
as assault-transport for the U.S. Marine 
Corps. 

Like the 107-11, the military Vertol 

Electric T58-8 gas turbine engines. 

The Vertol 107 prototype design 
originated as a 1700 hp turbocopter. 
Two of these ships have been uprated 
to 2300 hp and are now undergoing 
FAA certification tests. The 25-passen- 
ger commercial 107-11 will enter service 
this year with New York Airways. 

Primary innovation in the Marine 
Corps version will be power-operated 

adaptable to the limited elevator and 
hanger dimensions of Naval assault 
ships. It will be fitted with 26 seats, 
and will handle pay loads over 5000 lb. 

The G-E T58 engines, which will pro- 
vide the turbocopter with 120 mph 
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VTOL Flight by 1963 
Slated for G-E Lift Fan 



See These Engines— and Others— at the Paris Air Show . . . 




F-104 ACHIEVES 500 FLIGHT HOURS 
WITHOUT MAJOR ENGINE OVERHAUL 

mmmmm 


Tiros I — Thor-Able 
launch. Picture-taking 
weather satellite. Tiros II. 
also a weather satellite, 
Thor-Delta launch 
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Courier IB — 

Thor-Able Star launch. 

Active communication satellite 


Explorer VI — Thor-Able 
launch. The first 
paddlewheel satellite 


Transit l-B — 
Thor-Able Star launch, 
the first navigational 


Vanguard II — Estimated 
life 50 years. A test 
weather-scan concept 


i 




Transit ll-A and Greb — 
Thor-Able Star launch. The 
first piggy-back satellite 


Vanguard III — 
Estimated life 30-40 
years. Measures 
radiation, environment 



Explorer VII - 
Launched by Juno II and 
transmitting some data 


Echo I — Thor-Delta launch. 
100-foot balloon seen 
by millions. A passive 
communications satellite 


The Douglas Thor rocket has orbited more satellites 
than all other rockets combined I 


Of all satellites put in orbit since 1958, 55% were launched by the 
Air Force-NASA Thor IRBM. In its last 83 tactical and space 
firings by the Air Force, Navy and NASA, 86% have been com- 
pletely successful — a reliability inherited from forty years of 
Douglas experience in aviation and 21 years in missiles and space. 


DOUGLAS 

MISSILE AND SPACE SYSTEMS • MILITARY AIRCRAFT • DC-8 
JETLINERS • RESEARCH ANO DEVELOPMENT PROJECTS • 
GROUND SUPPORT EQUIPMENT • AIRC0MB8 • ASW DEVICES 
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FINANCIAL 


New Avionic Offerings Spur Investments 


for common slocks of relatively young com- 
panies in Hie avionics field on the assump- 
tion their future profits would justify high 



Loral was founded about 12 years 
ago as a small private company with a 
capital of 550,000, an over-all work 
force of approximately 12 people which 
included two engineers, about 14,000 
sq. ft. of space and no business con- 
tracts of any kind. It was founded on 
my conviction that the electronics in- 
dustry was at its threshold, and that 
one of the greatest industries ever was 
about to develop. 

First Efforts 

Our first efforts were with the mili- 
tary. With limitations in capital, facili- 
ties, and technical personnel, we were 
restricted to the area of greatest com- 
petition— namely, open bid contracts. 

Up to our Fiscal 1956. we had a good 
record of constant growth. Due to 
Korea and other factors, we had spo- 
radic peaks, but our trend was defi- 
nitely upward. 

Post-Korea, and following advent of 
the new Eisenhower Administration. 
Secretary of Defense Wilson was faced 
with a serious problem. He found a 
confused inventory situation with tre- 
mendous accumulations of duplicated 
supplies and systems. Except for 
"musts,” he ordered a halt in procure- 
ment wherever possible. As a result, 
our backlog suffered in 1955. This re- 
sulted in a drop in sales for us and the 
industry in 1956, but we still showed 
a good profit. In 1957 we moved into 
a good sales year. During each of these 
years we showed good profits. In no 
year since our existence did we show 

Our post-Korea and 1956 experience 
impelled us to review our sales philoso- 
phy. Prior to that time practically all 
ol our business was under open bid 
contract against stiff competition. 


(The company primarily manufactured 
black boxes to someone else’s specifi- 
cations.) 

With increasing competition for this 
business, sales with profits became 
more and more difficult. We made a 
decision. We decided: 

• That military business was here to 
stay for a long, long time. 

• The over-all dollar market in the 
military would continue to grow. 

• That the only b3se on which wc could 
hope to expand in the military would 
be to expand our technical areas. 

• That to attain this would require 
establishing substantial research and 
development abilities. 

• That wc would use research and de- 
velopment as the means of securing 
substantial production business, prefer- 
ably in advanced, specialized areas of 
least competition. 

• That such research and development 
and resulting production would auto- 
matically provide future technical fall- 
offs in non-military areas. 

• That as we were then constituted, 
we would not be accepted as a prime 
research or production facility for ad- 
vanced complicated systems. 

• That to qualify for such acceptance 
the quickest means would be for Loral 
to successfully complete the research 
and development of new equipment 
which would solve an existing problem 
and need. 

G-2 Operation 

Wc proceeded to establish the be- 
ginning of what we called our ”G-2" 
(intelligence gathering) operation. We 
spent a great deal of time at various 
government agencies, wc looked for 
an existing weakness in available equip- 
ment of importance to tactical opera- 
tions. In the interests of brevity, let 
me conclude that we found a “hole.” 
Wc allocated a quarter of a million 
dollars of our funds from limited capi- 
tal and under company-sponsored re- 
search and development came up with 
our ASA-1 3-a new doppler dead-reck- 
oning airborne navigation computer. 
Our equipment was more accurate, 
more automatic and weighed only one- 
fifth of the equipment it sought to 
replace. It was basically the first elec- 
tronic system as against the more 
mechanical equipment which had been 
standard up to that time. 

(Loral built a prototype of the system 
in its 5250.000 gamble and took it to 
the potential customer. Navy’s Bureau 
of Aeronautics. 


(A research and development con- 
tract already had been let to another 
company for such a system, but Loral 
was able to impress the Navy suffi- 
ciently to win a side-by-side evaluatior 
of both units.) 

The net result— our first major con- 
tract exceeding 510 million and recog- 
nition that Loral was capable of ad- 
vanced research and development in 
spite of a limited technical staff. This 
substantial award made possible the 
beginning of the expansion of our engi- 
neering department and our research 
and development efforts and has placed 
us in our present prime position for 
production contracts of equipment and 
systems researched and developed by 

Personnel Additions 

We have taken every business ad- 
vantage of that result. On a constantly 
expanding basis wc have added to the 
numbers and the technical scope of 
our engineering department. From a 
1956 total of 94 people, on Mar. 1, 
1961 we had 791 in this department. 

(Following its 1956 analysis, Loral 
used its first system contract to gain 
competence in other specialized tech- 
nical areas, recognizing that company 
reputation, ability to perform, and top- 
notch specialties all were essential in- 
gredients to win further business. 

(The company is now divided into 
division by technological area: Anti- 
submarine Warfare Division: Counter- 
measures Division; Display Plotter Di- 
vision: Missile Technology Division, 
which includes penetration aids and 
missile defense systems; Navigational 
Computers Division; Passive Detection 
Division, and Reconnaissance Division. 
Some of its other products include the 
AN/ASA-25 integrated airborne ASW 
data processing system; AN APR-9 
countermeasures receiver; AN/ALQ-28 
ECM system and the AN/ALQ-53 pas- 
sive detection system.) 

Sales Network 

Where previously Loral handled all 
sales and liaison from its New York 
office, today it has offices in Washing- 
ton, Dayton, Ohio, and Tustin, Calif. 
From each of these centers vve have 
networks in adjacent important centers 
of defense activities. On a daily basis, 
vve have field engineers, sales liaison 
people and research and development 
specialists in constant personal contact 
with the engineering, the development, 
the planning, the tactical and the prob- 
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km areas of (lie Defense Department. 
Where previously we had one basic 
customer, namely. Navy Bureau of 
Aeronautics, today we cover practically 
every Bureau in the Defense Depart- 
ment including all areas of the Navy, 
the Air Force, the Army, the Marine 
Corps and the independent agen- 
cies, i.e., National Aeronautics and 
Space Administration, Federal Aviation 
Agency and others. 

Daily Reports 

Our G-2 daily reports from all liaison 
contracts arc funnclcd into our home 

These are sorted into technical 
and area categories and form the base 
from which emanate company-spon- 
sored proposals. From these proposals 
come government-sponsored studies, 
followed by research and development 
contracts and in turn production con- 
tracts against resulting prototypes. This 
is a thumbnail sketch of the flow from 
the beginning of an effort, to research 
and development contract, to final 
hardware sale. It is a long road in each 
instance, but we have reached a point 
of volume turnover and volume areas 
which assures us of a constantly grow- 
ing volume in R&D— and in systems 
production. And we have reached a 
point where Loral was listed among 
the top 100 companies in the country 
receiving prime contracts for produc- 
tion and among the top 100 companies 
receiving prime contracts in research 
and development. 

All this has been accomplished since 
1956— and I believe the additional sta- 
tistics in themselves will speak for the 
results. 

In 1956 we employed 450. On Mar. 
1, 1961. we emploved 2,112. 

In 1956 we had' 100.000 sq. ft. of 
facility. Today we have 544,250. 

In Fiscal 1960 our sales and profits 
more than doubled 1959, namclv- 
from S7.996.000 sales and SI 51,548 
net profits, to SI 7.459.000 in sales and 
S579.216— net profits. I expect that for 
Fiscal 1961, ended Mar. 51, we will 
again more than double sales and net 
piofits over Fiscal 1960. 

In management we use every known 
modern tool under guidance of our own 
industrial engineering department. This 
includes constantly reviewed organiza- 
tional charting with job description and 
detailed back-up. company standard 
practice manuals, value engineering, 
data processing adapted for every pos- 
sible activity, including cost-as-we-go 
controls of all contracts, and projection 
of running contracts. All internal activ- 
ities for maintenance of our efficiency, 
all expansions, building activities and 
administrative procedures are planned 
and executed by them. 

Prior to going public in 1959. Loral 
was 100% military. As a public com- 


pany, it became possible to diversify 
into non-inilitarv areas. 

In line with our philosophy of acting 
only after study of all available facts, 
vve organized a new Acquisition Plan- 
ning Group which proceeded to com- 
plete a study of everv active area con- 
stituting the electronics industry. This 
comprises at least 106 diversified areas. 
Many of you have heard of Loral's 
Product Planning "bible." A careful 
and thorough analysis was made of each 
and every one of these areas- This 
project took six months. 

Technical and business committees 
were organized. Long hours were spent 
in review. A system of weighing was 
established. This included considera- 
tion of industry background, market 
and distribution problems, competition, 
special product considerations, depth 
of engineering and manufacturing prob- 
lems and fiscal and business considcra- 

In addition, general criteria were 
established which included considera- 
tion of potential profit margins, growth 
potential, substance and scope of the 
market, consideration of whether the 
products served an industrial market 
rather than a consumer or military 
market, the need for the products, sig- 
nificance and prestige and enhancement 
values thereof, entry investment re- 
quirements. etc. In addition, considera- 
tion was allocated for effect under vari- 
ous political conditions, i.e., garrison 
state, state of war. and state or peace, 
Slow but Careful 

We have moved slowly, but vve have 
moved carefully. To date, vve have 
made two acquisitions. Alpha Wire 
Corp., and Hillburn Electronics Corp. 

Let us look at the Alpha acquisition. 
We paid a very reasonable price. We 
acquired a company in business for 59 
years. Highest fiscal sales prior to ac- 
quisition totaled S2.5 million. Alpha was 
recognized in the industry as No. 2 
in track brand acceptance. It had 2,120 
accounts and a proven sales distribu- 
tion setup. This sales distribution set- 
up is available for other future prod- 
ucts— and is already being used for 
distribution of our Hillburn Relay Line. 

Alpha had approximately 4.000 items 
in its catalog. It had a high reputation 
for quality and service. Promptly on 
acquiring Alpha, vve prepared a thor- 
ough 4-vear expansion plan. We have 
been adhering to that plan. Among 
other things, since acquisition, many 
new items have been added to their 
line. These include a full line of re- 
tractable coil cords, conventional cord 
sets for power and communication 
equipment, a full line of shielding and 
braiding wire which meet government 
specifications, a line of wrapped teflon 
wire: additional lines of outdoor wire 
and cable; a full line of TV wire and 


cable for the distributors’ market: and 
other items. The West Coast plant 
which had been opened at about the 
time of acquisition has been expanded 
to perform full manufacturing and 
warehousing functions and is now serv- 
icing 1 5 western states. A market re- 
search department has been organized. 
We entered into a joint venture with 
a laboratory outstanding in the field 
of radiation applications to develop 
irradiated polyolefin wire and cable. 

. . . Alpha is doing things on a 
planned basis to build up its volume. 
Sales during our first year of operation 
will show an increase of approximately 
40% . The total wire market is sizable, 
i.e.. S200 million. 

A few words about Hillburn Elec- 
tronics Corp.: For a nominal stock 
consideration, vve acquired a small com- 
pany. It had developed a complete 
line of high quality industrial relays 
with complete production tooling. 
Since acquisition, vve have put together 
a team which has cataloged the line, 
prepared new packaging designs, estab- 
lished a complete advertising and di- 
rect mailing program and a sales or- 
ganization. including utilization of the 
distribution facilities of Alpha Wire. 
All products have been documented. 
Here again, vve have established a 
definite written plan, We already arc 
seeing results in sales. Hillburn is par- 
ticipating in a total relav market of 
S1S7 million. 

We have looked at many potential 
acquisitions during the past year. We 
could have completed acquisition deals 
with many of the companies which vve 
looked at. We arc not interested in 
making acquisitions for a few points 
in the market. It is our firm policy to 
make no acquisition unless it will be 
solid and will add to our present and 
future. We will not willfully risk pres- 
ent or future dilution. We seek the 
reverse. We will never buy glamour for 
glamour's sake. Wc look for value and 
growth. We have patience. At this 
very moment we arc looking at a num- 
ber of interesting situations (one of 
them Liquidomcter Corp). 

Wc are presently 89% military. Wc 
would like to attain a 50-50 status. Wc 
shall strive in this direction. 

Statistics accumulated for the nine 
months ending Dec. 51. 1960: 
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Test Stand 1-B, largest in Lcuhman Ridge complex at Edwards Rocket Site, Calif., will test 1.5-million-lb. F-l rocket engine. 
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Tests of Complete 
F-1 Rocket to Begin 
Early This Summer 


The S15-inillion Lcuhman Ridge test com- 
plex for the NASA-Rocketdync F-l liquid 
propellant rocket engine is nearing comple- 
tion at Edwards Rocket Site. Calif. Tests of 

begin earlv this summer on Test Stand 1-A 
which was completed in December. Test 
Stand 1-B. depicted on this page, is the 
largest in the complex and the last to be 
completed. It will be used in maximum 
thrust tests of the F-l. Stand 1-B is 250 ft. 
tall, can accommodate two of the big en- 


gines and can be expanded to handle four 
if required. A 75.000-gal. vacuum-jacketed 
liquid oxygen tank and a 60,000-gal. single- 
walled fuel tank are located on top of this 
stand (AW Mar. 27. p. 63). The F-l is 
being developed by Rocketdyne Division of 
North American Aviation under a contract 
from the National Aeronautics and Space 
Administration Marshall Space Flight 
Center. A pressure-fed F-l chamber on Test 
Stand 2-D has achieved a thrust record of 
1.640.000 lb. 




ENGINEERS — SCIENTISTS: 


Major Staff Expansion 
Now Underway at RCA 
BURLINGTON, MASS. 


Vital projects such as SAINT, BMEWS, and 
AICBM Radar Techniques are underway at 
RCA Burlington, one of New England’s newest 
electronics laboratories. These projects call for 
men of exceptional creative ability whose 
primary objective is a sense of accomplishment. 
Salaries are scaled high. And advancement op- 
portunities are excellent. 



For further information and to arrange an interview 
with engineering management, contact: 

Mr. John P. Clancy, BRowning 2-1500 
Radio Corporation of America, Dept. U-4E 
Aerospace Communications and Controls Division 
Burlington, Mass. 
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Aerospace Investment Abroad: Part III 


Mutual Aid Program Spurs U.S. Industry 


By Cecil Brownlow 

Geneva— European manufacture of 
U. S. hardware, whether under straight 
license agreement, by a subsidiary or 
by an affiliated firm, often goes far be- 
yond the relatively minor production 
fee involved in helping prime the pump 
of major segments of the U. S. aerospace 

Orders for actual weapon svstems in 
the initial build-up phases when Euro- 
pean production plans cannot meet im- 
mediate weapon system needs bv a par- 
ticular country, orders for components, 
spares, follow-on parts, tooling, etc., all 
plav their part in pushing funds back 
into the U. S. economy. 

'Ibis, aside from its obvious political 
and military role, is one of the major 
justifications offered bv U. S. officials 
closely connected with the mutual aid 
program, both in Washington and in 
Europe. 

Mutual aid investments at their best 
have triggered major equipment orders 
within the U.S. and. conversely, 
sparked profitable licensed production 


of European-developed hardware by 
domestic American firms. A veteran 
U.S. official in Paris says flatly that 
almost any one mutual aid program— 
as opposed to outright military assist- 
ance grants— “will lead to much more 
business than we arc pumping in as aid. 
The balance of pavments will generally 
wind up with a plus on our side." 

An outstanding example of the bene- 
fits that can accrue from such aid— and 
from foreign production in general- 
lies in the Lockheed E-l 0-t offshore pro- 
gram as it now stands, where a mutual 
aid investment of approximately S220 
million promises an over-all return of 
about SI billion in U.S. business. 

The U.S. government, as a spur to 
induce Belgium. The Netherlands and 
Italy to join West Germany in the 
European E-l 04 production program 
and modernize their forces at the same 
time, set aside aid of S140 million for 
the three countries. Another SSO mil- 
lion is tabled for Japan and its pur- 
chase-production plans for approxi- 
mately 200 aircraft. 

Total expenditures in the foreign 


production program for the E-l 04 as 
now established— 949 in Europe, 200 in 
Canada for the Royal Canadian Air 
Force and 200 in Japan-is estimated 
by Lockheed at about S2.514 billion. 
Sl.nO billion by Germanv alone with 
604 of the European aircraft plus 126 
purchased directly from the U.S. Al- 
most half of this total will be spent in 
the U.S. and. but for mutual aid 
incentives, some of the countries might 
not have joined in. 

The figures do not include any U.S. 
production that mav be forthcoming 
from plans to provide several nations, 
including Greece. Turkey and Norway, 
with the E-l 04 at little or no cost to 
the recipients. Although prime, produc- 
tion of these aircraft mav go to Canada 
(AW Apr. 24. p. 27). the U. S. indus- 
try should still salvage major com- 
ponent orders. 

Mutual aid funds also have plaved 
their part in spurring European com- 
mon production for the Sidewhidcr 
and Hawk missile programs, both of 
which nail need support from U. S. sup- 
pliers, although probably not on a scale 



Liquid Air Cycle Engine Demonstrated 

Liquid air cycle engine being developed by Marquardt Corp. is demonstrated at the company's Saugus. Calif, test facility. Liquid 
air is being used as an oxidizer in an 18-in. thrust chamber. Marquardt is working on several methods of liquefying air from the atmosphere 
to be used as an oxidizer by Aerospace Plane in flights outside the atmosphere. 


AVIATION WEEK, 


3. 1961 



approaching that of the F-104 program. 

Production agreements with in- 
dividual firms or countries made outside 
the veil of mutual aid and/or the North 
Atlantic Treatv Organization also can 
make an impact, including some that 
seemingly offer little reward beyond 
the actual fees involved. 

Germany's Weser Flugzcugbau, as an 
example, is tooling to build two proto- 
types of the Sikorsky S-64 Flying Crane. 
If. as expected, sizable German orders 
for the S-64 follow. United Aircraft will 
gain considerably through the supply of 
components, probable including Pratt & 
Whitney JFTD-12A-1 powerplants. di- 
rectly from the U. S. Profits from these 
items should exceed by far the fees and 
stock dividends United stands to realize 
from the project— the American firm 
holds more than 40% of Wcscr’s out- 
standing stock. 

Even the much-disputed Breguet 
1 1 TO Atlantic anti-submarine warfare 
patrol plane program, a NATO-spon- 
sored project involving U. S. mutual 
weapons development funds, promises 
return aid to the U. S. 

Although at the time the Atlantic 
was chosen some U. S. airframe com- 
panies contended that they were ef- 
fectively frozen out of the competition 
in order to assure a European victor. 
' Pier U. S. firms still stand to profit. 
S arch, identification and detection 


equipment, for instance, is being or- 
dered in large part from the U. S., 
and again— mutual aid officials contend 
—some of the nations now in the pro- 
gram might not have come in had 
the Breguet borne a "Made in U. S. A." 

Mutual aid participation also gives 
the American government military pro- 


duction rights to the Breguet, and it 
may yet be produced in the U. S. if 
the Navy decides to order it in quantity 
for its own use. 

The NATO ASW competition, how- 
ever. highlights a sobering fact with 
which the U. S. industry must contend 
on an ascending scale, particularly as 
the European industry regains a more 



is kept on the alert with the help of an Eastern 
pressurizer dehydrator system. This compact unit 
feeds a flow of controlled, dry air to the wave 
guide of the powerful acquisition radar — at pres- 
sures higher than the atmosphere, so that the 
ambient can't sift in through leaks. As a result, 
moisture can't condense on high-voltage ele- 
ments; dangerous arc-overs are eliminated. The 
dehydrating pressurization pack is completely 
self-contained, circulates air through alternate, 
self regenerating capsules of silica gel which need 
never be replaced. For additional in- 
' formation, write for Bulletin 370. 

g*-t , 

WF- EASTERN INDUSTRIES, INC. 

100 Skiff Street, Hamden 14, Conn. 

West Coast Office: 4203 Spencer St., Torrance, Calif. 


How 

many 

ways 

can 


TRANS-SON ICS. inc. 
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equal footing on the technological 

A high-ranking Navy officer in Wash- 
ington, who has followed the program 
from its inception, declares that "com- 
plaints that American finns were frozen 
out just aren't true. Cost cut them 
out. We can get the prototypes we 
need in Europe at a third of the price 
it would cost us here." 

Maj. Gen. C. Stanton Babcock, head 
of the U. S. Mutual Weapons Develop- 
ment Team (MWDT) headquartered in 
Paris, agrees. Even in research and de- 
velopment work, Babcock says, "we 
generally can get what we need for 
about a third of what it would cost in 
the U. S." 

Babcock cites as an example the 
Norwegian Ternc III anti-submarine 
weapon system developed with the help 
of “very little" mutual weapons devel- 
opment funds. The Terne now is being 
produced for operational evaluation 
aboard Norwegian and U. S. surface 
ships. If it lives up to its promise. 
American manufacturers probably will 
be called upon to produce it in quail 
titv for Navy use. 

The Fiat G.91 lightweight close- 
support fighter provides another case in 
point. After its selection by NATO as 
a common fighter, mutual weapons 
money was used to support production 
of the first four prototypes, lire aid. as 
in all such agreements, carried with it 
recipient rights for the U. S. govern- 
ment to manufacture it in America 
without fee if it wanted to do so. 

Versions of the Italian aircraft are 
now being evaluated in the U. S. by 
both the Army and the Air Force. 
Should either decide on substantial or- 
ders. U. S. manufacturers will reap the 
benefits. 

This reverse flow of hardware from 
Europe to the U. S. is the other side of 
the coin of the mutual aid programs 
that arc pumping technical know-how 
and increased profit potential into the 
European industrv as well. 

It is a flow, however, that docs not 
always please all the participants, wit- 
ting or unwitting, as in the case of the 
Nord SS-1 1 anti-tank weapon system. 

An improved version of the SS-10 de- 
veloped in part with mutual weapons 
funding, the SS-1 1 can be produced at 
a "cost of well under SI, 000.” accord- 
ing to MWDT. 

"This program." a mutual aid official 
in Washington says, "is another exam- 
ple of sending over a little and getting 
a lot back in return. 

"We spent less than $5 million on 
the [development of the] SS-1 1 com- 
pared with S38 million invested in the 
[Martin] Dart before it was scrubbed 
when we de-obligatcd another S23 mil- 

“The SS-1 1 has less capability than 
the Dart, which had hot and cold run- 


WE ARE HAPPY 
TO BE 
BY THE 



YOUR ARRAY 


OF TERMINALS IN EECO’S 
PLUG-IN TEST SOCKETS 
NOW AT STANDARD PRICES 


AS Scries adapter sockets. S 1 5.00 + . 
pin in lots of 1-4. Substantial price 
on quantity orders. More than 50 st 
configurations available for imm 
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iiing water, but it can do the job, and 
it's a lot less complicated.” 

The final result of the aid meant, of 
course, that the Martin Co. lost a 
contract, and production hopes, it might 
otherwise have retained. General Elec- 
tric. selected to produce the SS-11 in 
quantity for the Army, gained an or- 
der it would not otherwise have had. 

Another program in which mutual 
weapons development funds have been 
spent that could aid some segments of 
the U. S. industry to the possible detri- 
ment of others is the Bristol Siddclcv 
BS. 53. now powering the Hawker 
P.1127 VTOL design. The U. S. last 
June made the decision to appropriate 
S2.6 million to the BS. 33 project "in 
order to keep it going." according to 
a Pentagon official. 

"NATO wants a VTOL for close sup- 
port. and we need a powerplant to put 
in it,” he adds. "There's nothing here 
comparable to the BS. 33. and that's 
Irow we happen to get on this track. . . . 
And a fair fraction of the money has 
been spent in the U. S. NASA has done 
quite a bit of work, ticing it into the 
European environment.” 

The BS. 53 is stipulated for two of 
file entries in the current NATO com- 
petition for a V/STOL close-support 
fighter— a P.1127 fdllow-on and a design 
developed by Fokker with Republic 
Aviation Corp. aid. If either should win 
and if quantity orders follow. "I'm sure 
we'd want some of the [BS, 53] produc- 
tion." the official says. He adds: 

"We have the same rights as the host 
government and, if we don’t, we don’t 
put any money into it. If we want to 


produce the BS. 53 for the military, wc 
have the same rights as the British 
government, but we don’t have the 
rights to produce it for commercial pur- 
poses. If we wanted to put it into an 
airliner, that would be a different prob- 

As to the mutual weapons develop- 
ment program as a whole and its rela- 
tion to the outward dollar flow, the 
Pentagon official estimates that "oyer 
9057 of the total has been spent in the 
U. S-, and I don’t think it hurts Ft. 
Knox very much.” The annual MWDT 
budget has averaged between S35 mil- 
lion and S40 million since its inception 

A more outright spur to the indus- 
try— with few of the possible pitfalls— 
has been the government's Export- 
Import Bank of Washington which has 
helped finance an estimated 3697 of all 
U. S. transports sold abroad since 1945. 

Total Export-Import Bank invest- 
ments on such loans had reached S326.- 
217,337 bv the end of 1960 on aircraft 
valued at S536.957.502 and flying the 
colors of approximately 20 different na- 
tions. As an example of the scope of 
the bank’s activity, turbine equipment 
loans have included: 

S9.52 million to Colombia’s Acrovias 
Naeionales de Colombia (Avianca) 
for a SI 4-million Boeing 720B order. 

• S20 million to Sabena Belgian World 
Airlines for a S35.6-million Boeing 707 

• S46 million to Air France for a 
S118.3-miTlion 707 order. 

• S5 million to Garuda Indonesian Air- 
ways for a S9.9-mfllion order for three 



STRUCTURES 

ENGINEERS 

The Columbus Division 
of North American Avia- 
tion is seeking Structures 
Engineers for design, de- 
velopment and analysis 
on advanced projects, 
both aircraft and missiles. 

STRUCTURAL 

ANALYSTS 

Capable of computing 
internal load distribu- 
tions and analyzing com- 
plex structures. Assign- 
ments include solution of 

loads distribution, struc- 
tural testing or prelimi- 
nary design support. 

AIRFRAME 

DESIGNERS 

Will be assigned to an 
integrated structural 
group with the opportu- 
nity to calculate stresses 
along with responsibility 
for laying out airframe 
components. 
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Whereabouts Unknown 

After its towering "sail" slides beneath the sea, a U. S. Navy Polaris submarine may not surface 
again for many a month. But "out of sight" does not mean "out of mind." For who could 
forget that each FBM submarine can launch 16 Polaris missiles in as many minutes-and that 
each Polaris missile would destroy a major strategic target 1200 miles away? Lockheed is 
prime contractor and missile system manager for the Polaris. Aerojet-General Corporation makes 
the solid-propellant rocket motor, General Electric Company the guidance system. 
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Lockheed Electra turboprop transports. 

• S25.7 million to Italy’s Alitalia for 
Douglas DC-8 transport orders totaling 
approximately S42 million. 

• $17.2 million to Japan Air Lines for 
a $30/5-million DC-8 order. 

• $14.1 million to Spain's Iberia Air- 
lines for a S20.6-million DC-S order. 

• $25.5 million to Australia's Qantas 
Empire Airways for a $40.5-million 707 

® $4.1 million to Air-India for a S6-mil- 
lion 707 order. 

• $8.9 million to El A1 Israel Airlines 
for a SI 3.1 -million 707 order. 

• S10 million to Ethiopian Airlines for 
a S 14.6-inillion Boeing 720B order. 

• S9.4 million to France's Transports 
Aeriens Intcrcontincntaux (TAI) for a 
S2 2. 9-million DC-8 order. 

As it has on the military side, U. S. 
industry since World War II has taken 
a commanding lead in the West in the 
transport field— Aerospace Industries 
Assn, estimates that 85% of the trans- 
ports now in use throughout the world 
arc of U. S. design and manufacture. 

In the future. American industry may 
face tougher competition in this area 
also, from East and West, particularly 
in the area of the supersonic transport. 
Western Europe has regained much of 
its strength through U. S. assistance and 
is ready to compete. 

In the field of military aviation, the 
nations crippled longest by the effects 
of World War II har e relied primarily 
upon license agreements to regain the 
strength and technology they needed to 
survive. Beginning with overhaul and 
maintenance contracts for U. S. mili- 
tary equipment in the field, the aviation 
industry of these countries slowly ex- 
panded into licensed production of 
parts and. later, complete svstems. 

In Italy. Fiat began building the 
North American F-S6. Mcsscrschmitt 
and Ernst Heinkcl Flugz.'ugbau in Ger- 
many tooled up once again to build flu 
Fouga Magister jet trainer under li- 
cense. SABO A and Fokker in the Low 
lands cut their .post-war teeth on British 
designs. Current round is for the F-104 
which West Germany predicts will g’ 
a long way towards closing the 11-vcar 
gap in aerodynamic and powcrplan: 
technology suffered after World \\ ai 
II. the Breguct Atlantic and the Nord 
Transall C. 160 turboprop transport 
common production programs. 

Need for more funds, facilities and 
technical know-how than any one coun- 
try possesses is drawing the countries 
closer together despite the political 
squabbles of their leaders, Germany , as 
an example, has development pacts with 
its Common Market partners and with 
the competing Outer-Seven. 

European industry is still looking 
toward the U. S., but the U. S.. in turn, 
is looking more and more toward Eu- 



• Advanced hydrogel 
solve the problem of 
periods of lime in jut 


developed by The Garrett Corporation 
live and equipment operating for long 
id space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 

Major fields oj interest are: 

• Environmental Control Systems— Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier 
of airborne centralized flight data systems; also working 


ssile . 


applica 


• Missile Systems— Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

• Gas Turbine Engines— World's largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 


applies 
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Cubic MOPTAR-key to jet age collision avoidance 

Using only stationary antennas, with no moving parts, a single Cubic MOPTAR 
ground station (like the ones already in operation) can be expanded to provide 
3-dimensional position data on as many as 400 aircraft. The expanded system 
can provide terminal and enroute surveillance, positive aircraft identification, 
conflict prediction, and navigation data. To avoid collisions, MOPTAR space-time 
information would be automatically and continuously processed, and potential- 
conflict data transmitted to the aircraft involved. MOPTAR, combining Cubic 
precision DME (Distance Measuring Equipment) and AME (Angle Measuring 
Equipment), was developed for the United States Air Force and the Federal 
Aviation Agency. For more information, write Dept. AW-105, Cubic Corporation, 
San Diego 11, California. 


EMPLOYMENT OPPORTUNITIES- 
Mantj challenging Space-Age projects 
at Cubic Incite inquiries from 
experienced engineers and scientists. 


0C cubic 
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WHO'S WHERE 


(Continued from page 23) 

Honors and Elections 

Gerald J. Lynch, vice president of Ford 
Motor Co.’s Defense Products Group and 
general manager of the company's Aero- 
nutronic Division, has been named South- 
ern California Regional Vice President for 
the National Security Industrial Assn. 

Dr. Donald B. Mackav of North Ameri- 
can Aviation's Space and Information Sys- 
tems Division has received the Society of 
Automotive Engineers' Manly Memorial 
Medal for presenting 1060's best paper in- 
volving aerospace engine systems. 

Col. Carlin H. Wliitcsell. director of 
Titan I construction for the Corps of Engi- 
neers Ballistic Missile Construction Office. 
Los Angeles. Calif., has been named the 
recipient of the Society of American Mili- 
tary Engineers' Wheeler Medal for his 
"supervision and administration of constmc- 
tinn of essential defense installations . . 

Changes 

Dr. Vincent Bcrinati, technical assistant 
to the director (Washington. D. C.), Aero- 
space Corp.. Los Angeles. Calif. 

Gordon B. Knoob, staff engineer. Program 
Planning Department, Western Center of 
Motorola's Military Electronics Division. 
Scottsdale. Ariz. 

Henry M. Stewart, director of marketing. 

Air Associates, Inc., Tetcrboro. N. ). 

Robert G. Day, manager of the newly 
formed Scanner Systems Group, Gulton In- 
dustries. Inc.. Metuchen, N. J. 

Arthur H. Wolfson. engineering propos- 
als manager. Data Systems Operations. Svl- 
vania Electric Products, hie.. Needham. 
Mass. 

D. W. Krcybill. project managcr-Satum, 
Astronautics Division, Chance Vought 
Corp., Dallas. Tex, 

Dr. Clayton F. Black has joined the sys- 
tems research staff of the Bissett-Bennan 
Corp., Los Angeles, Calif. 

Stuart M. Hauser, assistant general man- 
ager for operations. Electro-Optical Instru- 
ments. Inc.. Pasadena, Calif. 

Thomas N. Kasabali. general manager. 
Universal Research & Testing Laboratories. 
Glendale. Calif., a division of Idaho Mary- 
land Industries. Inc. 

Palmer Derby, marketing manager, Mi- 
crowave and Power Tube Division of Ray- 
theon Co.. Lexington, Mass., succeeding 
George C, Trotter, appointed to the newly 
created corporate post of consultant, micro- 
wave components. 

Robert L. McGrath, manager-production 
control. General Dynamics/ Electronics' 
Militaiy Products Division, Rochester, N, Y. 

Prof. Carl Olcn, staff consultant-electronic 
communications, Aero Geo Astro Corp.. 
Alexandria, Va. 

John S. Luce, special assistant to the head 
of the Nucleonics Research and Develop- 
ment Division of Aerojet-General Corp.. 
Azusa, Calif. 

Oliver Hopkins and Jerome Polilcn. 
rotary-wing sales specialists, Cessna Aircraft 
Co., Wienita, Kan. 

Malcolm C. Tucker, Eastern regional 
manager (Washington, D. C.) for Telecom- 
puting Corp., Los Angeles, Calif. 



ELECTRONIC 
SYSTEMS CAPABILITY 

The Columbus Division of North American Aviation 
offers unlimited opportunities to Electronic System 
Engineers to contribute to advanced technology and 
to forward their careers. These engineers will assume 
responsibility for the development of electronic equip- 
ment for advanced weapon systems. 

To qualify, a background in one or more of the follow- 
ing fields is required : 

Data Processing and Handling 

Design of Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 
Design and Development of Transistorized Circuits 
Development and Design of Antennas 
(Airborne and Ground Based) 

Development of Microwave Systems 

Analog and Digital Programming 

Ground Communication and Surveillance Systems 

Operations Research 

Radar Systems Design 

Reconnaissance Systems 

Reliability 

Semi-Automatic Electronic Test Equipment 

Servo Systems 

Solid State Devices 

Systems Analysis 

Value Control 

VHF-UHF Antenna Development 

Please send resume to: North American Aviation, 
The Professional & Technical Employment Office, 
Box AW-318, 4300 East Fifth Avenue, Columbus 16, 
Ohio, Attn: Mr. Gordon Hein 


COLUMBUS DIVISION 
NORTH AMERICAN AVIATION 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
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A New Multi-Million Dollar 
Research Facility Constructed 
by General Electric's 
Advanced Electronics Center 
at Cornell University 
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LETTERS 


U.S.-Philippine Pact 

I have [cad and reread your editorial in 
the Jan. 2 issue of Aviation Week. I 
certainly hope and wish that more men who 
have to make decisions regarding the 
penetration of communism will have the 
opportunity of reading your editorial as I 
believe that it has many thoughts to offer. 
In support of some of the points that were 
brought out in your editorial. I would like 
to mention a few facts. 

1. For our rural areas [the Philippines], 
've have found no proper solution in the way 
of aircraft. We have operated the Canadian 
de Havilland Otter and found it wanting. 
We are flying the Scottish Aviation Twin 
Pioneer and it has fared poorly from an eco- 
nomic standpoint. We are still operating 
the DC- 3s and have felt that the F-27 has 
provided a substitute in certain situations, 
hut there is still an area into which only 
the DC-3 provides economic commercial op- 
eration because of undeveloped airstrips. 
In the other routes, we have been success- 
ful in introducing British Vickers Viscounts 
which routes were pioneered by the Con- 
vair 340. We have operated the Hiller 
helicopter and again found poor commercial 

2. We find that we arc sorely in need 
of new and better equipment, but our prob- 
lem is not studied by the technical people 
of the United States because our problems 
arc not similar or applicable with regards 
to the domestic problems in the United 
States. We, therefore, have found that in 
spite of ourselves, we must look to other 
areas for possible solutions to our aviation 
problems. 

3. The termination of the bilateral agree- 
ment between the United States and the 
Philippines is further indication of the ap- 
parent cleavage that is being created between 
the United States and Philippine aviation. 
I. therefore, heartily endorse your recom- 
mendation that there be a re-evaluation of 
the United States program. 

We in the Philippines believe that there 
is an immense reservoir of goodwill toward 
the United States especially in the aviation 
field. We do find, however, that we must 
get the United States to see and recognize 
our problems with the view to arriving at 
solutions that will be of mutual benefit to 
both countries. 

Our own review of the Philippine-U. S. 
bilateral indicates that the first bilateral 
signed in 1947 was acceptable to the Philip- 
pines at the time when the U. S. was so 
dominant in the aviation picture and we 
had just acquired our independence. Over 
the years the Philippines has developed its 
own viewpoint, and felt that the original 
bilateral was too one-sided and as Philip- 
pine national identification grew we felt 
that a more mutually considerate bilateral 
agreement should be arrived at. Naturally, 
such a bilateral would have distributed its 
udx'antages more equitably and, therefore, 
would result in a bilateral less one-sided. 
This has resulted in an impasse which seems 
unnecessary, considering the actual and real 
friendship between the United States and 
the Philippines. 


Aviation 1 Fee/.- welcomes the opinions 

magazine's etlitorial columns. Ailtlress 
letters to the Etlilor. Aviation Week. 
330 IF. 42ml St.. New York 36. N. Y. 

give a genuine itlenlification. We will 

If we arc going to be considered the real 
friends that we arc. it is our considered opin- 
ion that America must understand our point 
of view-; that we must be treated no less 
than those who were enemies and who have 
recently become friends. We arc resolute in 
our feelings and conviction that we arc 
friends, that we have been friends and will 
always be friends. 

I may have digressed from the point 
which I originally intended to write to you 
about, and that is: I concur fully that the 
thin edge of the wedge is an actual and real 
situation, one that merits thought and ac- 
tion, for if the free nations do not take 
advantage of their established goodwill then 
the Soviets can do so and do so at their 
own full advantage. 

Roberto Lim 
Vice President 
Philippine Air Lines 
Manila, Philippines 


727 Details 

The article entitled "Boeing Reveals Final 
727 Design Details" by William S. Reed 
(AW Mar. 6, p. 60), carefully explains 
why some of the features of the Vickers 
VC. 10 and Caravcllc were coniidered and 

However, no mention was made of the 
de Havilland DH 121. This would have 
been a most interesting comparison since, 
superficially at least, the proposed 727 seems 
to be mainly a slightly enlarged version of 
the DH 121. 

Clive S. Liston 
Mountain View, Calif. 


Interservice Rivalry 

Reference your issue of Apr. 17 (p. 160): 

In the interest of contributing to the 
further increase of interservicc rivalry in 
humor, may I add how surprised and pleased 
I am to see the honest and factual repre- 
sentation of the TAC-Air Force concept of 
ground support for the Army. Such keen 
perception of the Army's need reflects the 
usual high standards our brothers in light 
blue strive to maintain in order to insure 
that we get the best — even before SAC! I 
am surprised, though, that the Air Force 
salvaged their pride to the extent that they 
are willing to import French aircraft and 
admit that ARDC could not come up with 
something just as good after trving since 
1917. 

Viva TAC and Rip Van Winkle. 

(Name withheld by request.) 

Army Pentacon Warrior 
Washington, D. C. 


First No More 

The Russian triumph in space points out 
a fact that becomes more obvious all tbc 
time. America is no longer the land of 
“firsts.” 

Until Oct. 4, 1957, the eyes of common 
men everywhere were fixed on America as 
the technological leader of the world. Then 
came Sputnik 1, which fired the imagina- 
tions of men as nothing had since the 
Wright brothers. The world then looked 
to Russia as the new leader in technology. 
In rapid succession came repeated Russian 
"firsts": a solar satellite, a lunar impact, a 
circumlunar vehicle which photographed the 
unknown far side of the moon, animals 
almost routinely recovered from orbit, a 
piggyback launch of a Venus probe, and 
on Apr. 12, 1961, the most spectacular of 
all. manned orbital flight. 

Without doubt, the Kremlin deliberately 
has selected space as the area to demonstrate 
to the world the technological leadership 
of Soviet society. 

Space is the area of high adventure and 
pioneering that thrills men today as Marco 
Polo, Columbus, and Lindbergh thrilled 
men yesterday. 

America has been first in war, first in 
peace, first in political, industrial and scien- 
tific leadership, and first in the hopes and 
minds of men for almost two centuries. 
Now, because of carefully planned and fully- 
exploited triumphs by Russia in space, 
America is a lackluster second in the eyes 
of the common men of the world. 

We must realize that there is a tech- 
nological war in addition to the cold war. 
The nation whose accomplishments demon- 
strate technological leadership is looked up 
to by Africans, Asians, Europeans and South 
Americans. America mav be first in wage 
scales, living standards, life span, miniaturiza- 
tion, medical research, entertainment, leisure 
time and shopping centers, but these mean 
nothing to billions of people whose cultures 
in no way resemble ours. These billions can 
grasp the reality of age old dreams of soaring 
in space and exploring the moon and plan- 

These achievements arc tangible to all 
men. The nation to achieve them leads the 
minds of all men. 

We can look forward almost inevitably 
to the next easily predictable Russian firsts: 
a multi-man orbiting vehicle, a manned 
space station, manned flight around the 
moon, a manned landing on the moon, a 
manned lunar colony, and manned explora- 
tion of the planets. In addition to these space 
achievement'. Russia almost certainly will 
be years ahead of ns in producing a nuclear- 
powered aircraft and a Mach 3 commercial 

Must America continue to be second? 
Must America, by lack of imagination and 
drive, delis-er by default the minds of men 
to the Kremlin? Are we incapable of shaking 
off our complacent lethargy and using out 
funds and know-how on a concerted, long- 
range basis to re-establish our fine tradition 
of being first? 

Calvin C. Chapman, M. D. 

San Antonio, Tex. 
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Reaction controls 


work in space — symbolized. 


STEERING GEAR FOR ASTRONAUTS 


Conventional aircraft control surfaces will not guide 
space ships and capsules. Rudders, ailerons and ele- 
vators find no resistance and hence produce no 
reaction to their movements where there is no atmos- 
phere. Even at altitudes only half way up, they are 
sluggishly ineffective. 

The accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Acrosystcms Com- 
pany. First used on Bell's own supersonic X-IB 
several years ago, the system has been greatly improved 
and adopted for the X-15. the Mercury man-in-space 
project and other space vehicles. 

Through strategically located, low and high thrust ( 1 to 

3 


1500 pound) rocket engines. Bell's reaction controls 
not only position and guide the ship by controlling the 
roll, pitch and yaw, but they also provide for orbit 
changes and retro-thrust. Some of the jets are throttle- 
able while others can be operated in combination to 
provide the astronaut positive and flexible control. 
This revolutionary steering gear for space, available 
using monopropeilants or high energy bipropellants, 
is just one of many advanced projects which are 
currently engaging the diversified talents of Bell 
Aerosystems Company in the fields of rocketry, avi- 
onics and space techniques. Engineers and scientists 
seeking challenging, long-range career opportunities 
can find them at Bell. 

BELL /AEROSYSTEMS company 
BUFFALO 5. N. Y. 

DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 


* %J>TVm M M • 7yi e airplane with a dual role 
in defense planning— Air Defense and Air-to-Ground Attack 


The Phantom u teams two men with two engines to perform two missions at more 
than double-sonic speed. Simply changing the armament fits the Phantom n 
to the combat situation in minutes in any kind of weather, day or night. 

Sparrow ttt missiles and a host of other air-to-air and air-to-ground weapons, both 
conventional and nuclear, are carried for complete versatility. 

The two man crew concept of the McDonnell Phantom xi makes full use of human 
reliability and judgment. Crew skills are substituted for electronic complexity 
and combined with advanced radar, fire control, instrumentation and communication 
systems for total efficiency in mission performance. 

Twin J79 engines with afterburners combine safety and outstanding performance. 

The Phantom u has reached an altitude of 98,560 feet, holds world closed-course speed 
records for both 100 and 500 kilometers and has a dash speed in excess of 1500 mph. 

The combination of speed, extended range, weapon carrying capability and a dual 
purpose all-weather radar system uniquely qualifies the Phantom u for its 
counter-force role and means maximum defense for every defense dollar. 

Reprints available: “Common Sense 
Talk About Reliability.” McDonnell’s 
Interdivisional Reliability Mgr. de- 
fines Reliability in layman terms. 

Write: Dept. 80RB, McDonnell 
Aircraft, St. Louis 66, Missouri. 

MCDONNELL AIRCRAFT • ST. LOUIS 



Phantom H and F-101 Fighter and Attack Aircraft • 

Project Mercury and Aeroba/iistic Spacecraft • Ta/os Airframes and Propulsion Systems • 
Quail Decoy Missiles • Rotorcraft • Electronics Systems • Automation 



powered by two General Electric J79 engines 
with afterburners • long range combined with 
unmatched dash speed • adaptable to conven- 
tional or nuclear armament • exceptionally short 
field-length requirements • dual flight controls for 
use as its own trainer • in full-scale production 



